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Some typical mouldings 
specialists in 
reinforced plastic 


mouldings 


Providing mechanical-impact strength, dimensional 
stability, corrosion resistance, freedom from 


maintenance, and weight saving. 


FLEXO PLYWOOD INDUSTRIES LIMITED 


(PLASTICS DIVISION) 
SOUTH CHINGFORD, LONDON, E.4 


Telephone: Silverthorn 1101 (7 lines) 
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Cast /ron Can Do it-of tts 


MEEHANIT 


The Dependable Metal 


Meehanite Metal Foundries 


at your service 


REGD. 











Ha 


full pattern and without « 


ff Pump Casing made | 


hoxes, weighing 4 tons 12 


Cast in Meehanite b 
G. M. Hav & Co. Ltd... Glasgow 


yet well within the capabilities of a 
Meehanite foundry. For Meehanite Iron has 
all the qualities that such a casting needs 

absolute soundness, — pressure-tightness, 
strength, freedom from distortion, and good 
machinability. 

Any of the foundries listed on the left will 
be glad to send you a free copy of the booklet 
‘Meehanite in the Service of Industry’. 


Meehanite castings can be supplied in any 







( ameron and Roberton Limited, Kirk Carmichael Bros. Limited, Nile Stre South Shte quantity . la ree or small. 
Goulds Foundries Limited. “Nc M John Harper (Meehanite) Limited, Willenha Staff ¢ ~ 

G.M. Hay and Company Limited, Glasgow. C. A. Parsons and Company Limited, Newcastle-on-Tyne. ¢ 

Qualcast (Ealiag Park) Limited, | i WS Richards Foundries Limited, Leicester. Southern Foundries 

Limited, Wa ( i Ss Winget Limited, Rochester. Ashmore, Benson, Peace and Company 

S k Tex The Butterley Company Limited. R Derb 


TELEPHONE : EPSOM 3507-9 TELEGRAMS : MEERION, EPSOM 


THE INTERNATIONAL MEEHANITE METAL CO. LTD., MEERION HOUSE, 4 DOWNSIDE, EPSOM, SURREY 
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EXAMPLES FROM THE RANGE 
OF 


HYDRALITE 


HYDRAULIC JACKS 





15 tons capacity and 12° power lift witt 


screwed ram and retaining ring 








All around, in almost every field of industry, one sees 
these light-weight jacks saving precious handling time. From 
15 to 100 tons of Tangye Hydraulic Power is harnessed 
within these small modern tools which enable one man to 
do the work of two 














25 tons capacity and 12° power lift witt 
claw attachment. 











yand 6 power lift with screwed 25 tons capacity and 6” power lift with 25 tons capacity and 6° power lift with plain ram, 
r claw attachment 


TANGYES LIMITED 


CORNWALL WORKS 
SMETHWICK =: BIRMINGHAM 


AD.No. 56 
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Felt washers and felt seals? Felt for 
anti-vibration bases, for buffing 
rollers, cushionings and filters? 
Those are some of the ways you can 
use Bury Felts. They can be die-cut, 
chiselled, punched, machined, and 
even ground. Bury Felts are felts 
made specially for industry; many 
types and textures to meet your 





needs exactly. 

















Send your enquiries to 








BURY FELT MANUFACTURING COMPANY LIMITED 
P.O. BOX 14, HUDCAR MILLS, BURY, | ANCASHIRE 
Phone: BURY 2262 (6 lines) 


London Office: 3 SNOW HILL, EC! Phone: CENtral 4448 
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IS CORROSION GOSTING YOU MONEY? 


WHEREVER corrosion attacks plant or buildings it also attacks your pocket. It can be 
the cause of constant repair, mounting costs, interruption of production while repairs are being effected. 
So wherever processing involves chemicals of a corrosive nature get SEMTEX, the anti-corrosion specialists, 
to proof factory floors, storage bays, machine beds and, where necessary, walls against corrosion. SEMTEX have 
specialised in this work for many years and can give the best possible advice on the subject 


before suggesting the type of anti-corrosion treatment your plant needs. Consult 
y if details 
» SEMTEX Anti- 
n Service — 


corros 
write for it today! 


Sem te@xX inousteiat oivision Pct ae 


Specialists in anti-corrosion treatments and industrial flooring ——.__‘ SEMTEX LTD 





SEMTEX LIMITED, INDUSTRIAL DIVISION, DEPT. E/0 50 BLACKFRIARS ROAD, SALFORD 3, LANCASHIRE. TEL: DEANSGATE 2128 
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[ROBERTSON E FETT 
for 


GENERAL FABRICATION 


WELDING 
PROFILE-CUTTING 





29 MURIESTON CRESCENT, EDINBURGH I! 
Telephone : 68501-2-3 


STATOR 
Medium size stator for synchronous induction motor. Machining 


allowances on bore feet and end faces, all to }” all dimensions 











NOELLE LE ARTE NIMS eNO NORTEL APT 


The detail shows the standard manganese 
bronze or non ferrous alloy hingeing strip 
arrangement. Curled edges of shutter leaves 
reinforced with 4° dia. wire 


= HINGEING STRIP IN 
| BRONZE OR ALLOY | 


yyy ly 
Li, 


Bolton gates are entirely top hung 
and the detail shows the bottom 
track which is a location guide 


The BIG name in doors 


BOLTON GATE COMPANY LTD. BOLTON. LANCS. 
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Guides are made of Ferobestos | 





| SPEGIAL DESIGNS UNDERTAKEN 


In addition to our 
standard ranges we 
are technically 
equipped to design 
and manufacture 
special gear units. 
This illustration 
shows one of our 
special designs we 
supplied for the 
Dounreay Fast Breeder 


Experimental Reactor 





Write © HIGHFIELD GEAR 
& ENGINEERING CO LTD 


HUDDERSFIELD 


TEL HUDDERSFIELD 4490 (3 lines GRAMS : HIGEARS HUDDERSFIELD 
















LIVERPOOL & 
CALLOW 
DUSTLESS 





A glance at these unique I rsatility of Ferobestos, an 
advantages shows why more and mo! 4 reinforced plastic material, 
an extremely wide range 


engineers are specifying Ferobest e! I 


















great physical strength es these include 

high strength to weight ratio Bushes 

high temperature resistance Coupling Discs C 0 N Vv E Y | N G 
low moisture absorption Bearings | 

good chemical resistance Gears and Rollers Write for details and 
nigh wear resistance Piston Rings technical representative 
good electrical resistance Wearing Slippers 

high dimensional stability Mounting Pads set 

low coefficient of friction Compressor Blades 


Thrust Washers 











Barohest an be iDI ifr ™ 

t k S isa tube Fer est s available in a number ) ; ; 

Special n jings, where quantit é grades including silicone ey a : ‘ ae 

istifies the st. can be n t t ited for greater heat resistance oe ; fi i . 

rder. Write for fully det hite impregnated for more ‘ : j F. E. or: VEme)', | 

. . : Z We ENCINEERS LIMITED 
BIRCHILL RD KIRKBY TRADING ESTATE 
LIVEkKPOOL ENGLAND 
| 
Chorley New Road, Horwich, BOLTON Telephone : Horwich 840 


Branch Sales Office LONDON, GLASGOW, BIRMINGHAM, LEEDS 
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what, no nuts ?... 


Nuts to use nuts? Well, not exactly, but the fact that 

the Tapping Screw obviates the use of nuts is just one of 

its distinct advantages over the conventional Machine Screw. 
There’s the saving in time to consider too. And cost. 

And there’s no doubt whatever that the tapping screw 

makes for a better job all round. With its self-locating 

point the tapping screw forms its own thread thereby 
eliminating a separate and expensive tapping operation. 
Obviously it makes for easier assembly, is stronger, cheaper 
and faster. Safer too when the Phillips recessed head is specified, 
designed for power driving without damage to worker or job. 
You'll be well advised to change over to Tapping Screws. 


Nothing nuts about that ! 








Linread 


LINREAD LTD. COX ST. BIRMINGHAM 3 


SLOTTED AND PHILLIPS RECESSED HEAD MACHINE SCREWS AND TAPPING SCREWS + HIGH TENSILE HEXAGON HEAD BOLTS AND SETSCREWS 
AIRCRAFT BOLTS, SCREWS AND RIVETS + SEMS + RIVNUTS + CUSTOM DESIGNED COLD FORGED FASTENERS + ALEX SCREWPLUGS. 
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—o.) | BUTTERFLY VALVES 


aa For T}GyT snut oFF 


Combining positive drop-tight shut-off, with the natural advantages of 











Butterfly principle, the Blakeborough Rubber Sealed type is an attractive proposition for a wide variety of 
ervic of which condenser cooling water is a notable example 

ire offered for working pressures up to a maximwm of 50 psi. (temperatures from -20° to +-200°F), in all 

from 12” to 84” bore, and in manual and power operated versions, the latter including electric motor, 

Or pneumatic cylinder, and pneumatic diaphragm-motor types. We shall be glad to submit proposals 


ither standard valves or special applications on enquiry. 


BLAKEBOROUGH 





BLAKEBOROUGH & SONS LIMITED, BRIGHOUSE, 


28 





ENGLAND 
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Readily adapted to existing water-tube 
boilers, particularly to hand-fired units. 
Quickly, cheaply installed. Delivered to 
site as a fully works-assembled unit. 

Low cost, achieved by new design and 
modern methods of manufacture. 


Low running-cost. Features formerly 
available only in large stokers, such as 


full zonal air control. ensure efficient 
burning of the cheaper low-grade fuels. 
including small coal. 


ZB) | 


The lew 


A new BABCOCK development, providing for the smaller 
sizes of water-tube boiler up to about 25,000 lb./hr., all the 
cost-saving advantages of reliable mechanical firing :— 





High availability and low maintenance 
are assured by sound engineering design 
and robust construction. using materials 
proved by long experience. 

Exclusive link design and controlled 
manufacture of the links from special 
material. ensures extra long service and 
efficient combustion with a minimum of 
riddlings. 

4 BABCOCK stoker. backed bs over 70 
years experience in design and manufac- 
ture of chain grate stokers. 












prot ide smokeless combustion even 
RENFREW stoker presents, at moderate cost, a highly effective means of meeting 
the requirements of the Clean Air Act. 


CLEAN AIR ACT With its facility for application to existing boilers and its ability to 


with variable and low-grade fuels, the 





Ask for Publication No. 1700 


—— oo 








Sectional view of a Bi-drum boiler with ‘Renfrew’ stoker 


BABCOCK & WILCOX LTD: BABCOCK HOUSE: 209 EUSTON ROAD: LONDON N.W.I 
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... night and day, year in, year out 

always ready for action, G.E.C. 
Switchgear has been proved by 
the most stringent tests at the 
works. But that’s not all. This 
inherent reliability has been 
proved, time and again, at hun- 
dreds of installations all over the 
world. 


There is Switchgear for every purpose in the 
G.E.C. range of equipment. 


RING MAIN SWITCHGEAR 

3.3kKV to 11kKV—up to 250 MVA at 11kV. With 
| fault-making oil switches in extensible or non- 

extensible form. 


INDOOR AIRBREAK SWITCHGEAR 
30 MVA at 400/660V and up to 250 MVA at 
3.3kKV. 


METALCLAD SWITCHGEAR 

3.3KV to 33kV—up to 1500 MVA at 33kV. 
Units up to 250 MVA at 11KV available from 
stock. 


OUTDOOR OIL CIRCUIT BREAKERS 

11kV to 132kV—up to 5000 MVA at 132kV. 
Breakers up to 750 MVA at 33kKV available 
from stock. 


You are invited to ask for the Technical Des- 


criptions of the above switchgear 
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&G.C power control equipment 


THE GENERAL ELECTRIC COMPANY LIMITED OF ENGLAND. 


HEAD OFFICE: MAGNET HOUSE KINGSWAY LONDON WC2 
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To meet a C.E.G.B. requirement for stand-by 
transformers which are readily transportable to 
required locations, Parsons have manufactured 
45 MVA 3 phase 132 kV transformers, each transformer a compact single unit. 
"hey are big—as transformers of this capacity must be—but nor too big t 


ék U 


aus 


be lifted bodily and transported by ro: rail to where they may be required 


RSONS 


& COMPANY 


LIMITED 


HEATON WORKS : NEWCASTLE UPON TYNE 6 
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Friction between employees, and confusion at 
going-home time may be avoided by providing 
separate receptacles for clothes and personal 
belongings. Such provision is also important 
in the interest of hygiene. ‘ Harco’ Clothes 
Lockers provide the answer. They are made 










WIREWORK LOCKERS 


Standard sizes: 








72 in. high x 12 in. wide x 12 in. deep 





72in. high x 10 in. wide x 18in. deep 
Please send for List No. E 1009 





Wirework or Sheet Metal 


in single units or nests of 2-5 as required 


STEEL LOCKERS 


Overall sizes: 

72 in. high x 12 in. wide x 12in. deep 
72 in. high x 15in. wide x 15 in. deep 
72 in. high x 18in. wide x 18in. deep 


1, 2 or 4 compartments per locker 


Please send for List No. E 960 


An Important 







in sheet metal or wirework, in nests of up to 
five in one unit, with short or full length 
compartments as required. Steel lockers are 
fitted with six-lever locks which can differ up 
to 1600; wirework lockers have rings for 
padlocks. Height of both types is 72 ins. 









“Hareo”’ Clothes Loekers 


ARE HYGIENIC, DURABLE AND EASY TO INSTALL 














G. A. HARVEY & CO. (LONDON) LTD., WOOLWICH ROAD, LONDON, S.E.7. 





GREenwich 3232 (22 lines) 
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MARTIN-BLACK WIRE ROPE 


LEAFLETS 


Ge your Koes a 


4 


give hints on how to make your ropes last longer. Your set is 
available on request. Useful data on the care of Wire Ropes have 
been collected and published by us and should be of assistance in 


obtaining maximum life. 


MARTIN, BLACK & CO. (WIRE ROPES) LTD., 


SPEEDWELL WORKS, COATBRIDGE, GLASGOW. 


Telephone : 
910 MARBLE ARCH, LONDON, W.1. Telephone : 
31 N. JOHN STREET, LIVERPOOL, 2. Telephone : 
640 WOODBOROUGH ROAD, MAPPERLEY, NOTTINGHAM. Telephone : 
13 SANDHILL, QUAYSIDE, NEWCASTLE-ON-TYNE. Telephone : 
CARDIFF: D. M. STEVENSON & CO. LTD., THE EXCHANGE, MOUNT STUART SQ. Telephone : 


COATBRIDGE 567 (Priv. Exch.) 


AMBASSADOR 0051 3 
CENTRAL 0924 (2 lines) 
NOTTINGHAM 64397 and 66055/6 
NEWCASTLE 2-1282 

CARDIFF 32162 


ALSO: MARTIN, BLACK WIRE ROPES (CANADA) LTD., 2082 ALBERT STREET, MONTREAL 3, AND 285 BERING AVENUE, TORONTO 18 
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Are these hands helping you? 





hese hands are buta pair among many engaged in the continuous 
testing and experimental work carried out in P.J. laboratorie 
where skilled paint technicians tackle the complex problem 
which confront industrial paint users. Your area P.J. technical 
representative will bring vou the services of this team of 
experts to advise and assist you with your finishing problems. 


You can rely on 





for Paint and Service 
PINCHIN, JOHNSON & CO., 4 CARLTON GARDENS, S.W.1 
Telephone TI RAfalgar 5600 
BE AS IRMINGHAM E i BRI ) yw 
—— Craftsmen in Copper = 
We guarantee the teeth of all wheels cut by us to 
be correct, and all work is examined and checked 
before being despatched. Each gear wheel of a 
pair is runin correct relative position to the other 


in a special gear-testing machine. 


Our booklet ‘MACHINE CUT GEARS” contains much 
information of interest and use to engineers. A copy 


will be sent on request 
















SPUR WHEELS 


WORM GEARING 





SPIRAL WHEELS 
BEVEL WHEELS 
RACKS 


FIBRE PINIONS Mild steel. radiator cover finished in stove enamel and 





fitted with flat brass mesh, heavily chrome-plated. 


Supplied for Marine and Industrial purposes. 


All description of Copper, Brass, Sheet Metal and 


Stainless Steel work. 


THE ABBOT ENGINEERING CO LTD. | 
22 SMITHHILLS PAISLEY | ALEXANDER MCA RA 


Telephone : PAISLEY 4272 Telegrams : ‘‘ABBOT, PAISLEY’’ 





| Works: East Dock Street, Dundee Phone: Dundee 81268/9 
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SURFACE TABLES 





































The amazing “JAY-DEE” Universal mt pes 
Attachment saves you time, labour 3 
and money at every turn! Staying oOo ee an 
permanently in position, needing FACING iw? 
no adjustment by the operator, it Ye 


curries out one perfect job after 
nother, rapidly and saiely. The 


REAMING 
JAY-DEE”™ is adaptable to “7 od 


GRADE ‘A’ GRADE <B’ | 


| Hand scraped and surfaced to Smooth planed finish accurate to 


| 
} 
o | aa, 
“ ~~ + --—— — —_—_—_—_—_—_—— — — —_— ———————— — 
| 
| 
| 
| 
| 
| 















= ae ee ing . Lr pager al ak mae oe 0.001 in.—0.003 in. according to 
ynation lathes, turning | surface according to size. sadatate 
and boring mills, and can TAPPING 6 Sizes up to 4'0” x 2’0" have three-point support 
ec aoa. \ ; Sizes 4'0”3’0" to 6'0”4'0” have five-point 
7 nay tees Canes evo th adjustable support. 8'x3’ to 12’x6’ have 
STUDDING joa six-point adjustable support. 
CLYDESIDE We Our grade ‘A’ tables conform to B.S.S. 817-1938 | 
MACHINE . (= | in all respects. 
| ene ee 








BRITISH MADE BY:— 
| WINDLEY BROS. LTD. 
| CROWN WORKS, CHELMSFORD 





FREE DEMONSTRATION / 
A demonstration of the ‘‘ JAY-DEE’’ Uni- 
versal Attachment can be arranged to suit 
your convenience, at your works. 


TOOL CO., LTD., 


361 MYRESIDE STREET, 
GLASGOW E.2. 
SHEttleston 4123. 







ENGLAND *PHONF:—CHELMSFORD 2224 





























To the problem of obtaining accurate and sensitive control of earth moving 
machinery, WESTINGHOUSE Pneumatic Controls set a new standard in the 
control of the many and varied functions found in modern excavators. 








A TYPICAL 
FLEXAIR VALVE 















The WESTINGHOUSE system includes the use of Flexair control valves which 
enable the operator to have the correct degree of ‘‘ feel ”’ 
control of the excavator function. 


necessary for accurate 





Some of the many features of WESTINGHOUSE pneumatic 
control systems are: 


Accurate, instinctive and sensitive control. 
Increased efficiency due to reduced operator fatigue. 
Several functions controllable from each valve. 
Freedom from complex mechanical linkages. 
Greatly reduced maintenance. 


2 > >t > >t 











PNEUMATIC CONTROL EQUIPMENT 


is fitted to this 30-R.B. excavator manufactured by Ruston Bucyrus Ltd. 
Write for your copy of our leaflet A.L.2. 
WESTINGHOUSE BRAKE AND SIGNAL COMPANY LTD. 


Automotive and Industrial Products Division, Hanham Road, Kingswood, Bristol 
Tel: Bristol 67-178! 
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STOTHERT & PITT CRANES 
MAKE FAST WORK OF 
CARGO HANDLING 


. 
\' 
STOTHERT & PITT LTD 


* ENGINEERS . BATH - ENGLAND 
IMITED} London Office: 38 Victoria Street S.w.1 
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Tufnol pays the 


Up at Lawers in Perthshire, and other places where pipelines of the North of 
Scotland Hydro-Electric scheme run, engineers have exploited the advantages of 
Tutnol for bearing pads to support the pipelines. Many of the pads have already 
given several years of satisfactory service for, due to its inherent physical properties, 
Pufnol is the ideal bearing material for pipelines. 

Firstly, Tutnol is a high grade electrical insulator and therefore helps to prevent 
corrosion inside the pipes caused by electrolytic action. 

Secondly, its mechanical strength enables Tufnol to bear the full weight of the 
pipes, even though some of them are more than 7 feet in diameter. 

Thirdly, since Tufnol is sympathetic in contact with other materials, wear at the 
points of support 1s reduced to a minimum when the pipes expand or contract. 
Further, because of Tufnol’s hardwearing qualities the pads themselves are little 


atfected by this movement of the pipes. 


TUFNOL 


REGISTERED TRADE MARK 


TUPH OL LTBMe>s rE Se a. Ft BARR, 
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BUCKET ELEVATORS, Etc. 


ZANO 


RE-GRINDING 
SERVICE 


gcOTLAND 


/ 2-944 South ee 
942 Scotstoun, 










2-10 Trundleys Road, 
London, 5.E 8. 
BER. 4794 

















* Automatic fool-proof speed 
contro! and safety 


* Longer work per battery charge 
* Battery energy saved for re-use 


Mechanical braking wastefully 
dissipates costly energy, quickly 
wears brake linings and is costly 
to maintain at optimum efficiency 
even under perfect conditions. 
Its use, and its control over 
safety, are completely subject to 
human frailty. 

Regenerative/Rheostatic brak- 
ing, as incorporated in all Lansing 
Bagnall electric trucks, actually 
produces energy, and is automatic 
and fool-proof. No Lansing Bag- 
nall electric truck can career 
dangerously downhill. On de- 
scents and when decelerating, 
Regenerative Braking automati- 
cally controls speed at a safe op- 


ACCRINGTON 


Telephone: No. 2779 
Telegrams: 


timum, the drive motor becom- 
ing in effect a “generator” which 
feeds power back to the batteries. 
At lower speeds rheostatic brak- 
ing controls speed down almost 
to a standstill. 

Over and above all the econo- 
mies of time, space and cost, Re- 
generative braking provides for 
the ultimate in safety of loads 
and operators. With the ever in- 
creasing tempo of Materials 
Handling, this is the most vital 
factor of all. 


WRITE FOR FULL DETAILS OF 
ALL Lansing Bagnall Regener- 
atively and Rheostatically braked 
equipment to 


(1936) 


LTD. 


“ Conveyor.” Accrington 





A MUST FOR MODERN TRUCKS 


* 16 times longer wear from 
brake linings 

* Round-the-clock working with 
less re-charging 

* Smail-truck space economy 


Wherever you are the Zanogen Re-grinding Service is within convenient lansin Ba nal! 
reach. Each Depot is equipped to handle the most modern machine knives 
and is backed by our long years of experience in the actual manufacture 
, sepepaneslites ‘ elite ee ee ' ctua DEPT. I. LANSING BAGNALL LIMITED 
of all kinds of Machine Knives and Shear Blades. KINGSCLERE ROAD, BASINGSTOKE, HAMPSHIRE, ENGLA 
Telephone: BASINGSTOKE [010 Telegrams: BAGNALLIC BASINGSTOKE 


Solve your re-grinding troubles by writing or telephoning your most also at BIRMINGHAM, CARDIFF, WARRINGTON, GLASGOW, LONDON, TORONTO and ZURICH 
convenient Depot. 
Engineers of a famous Motor Company, like so many enlightened others, believe 
Lansing Bagnall Braking is essential in factory area operation, refusing to con- 
W F ‘ A R N c 4 0 U G H L \ M | T f D sider otherwise similar trucks which lack this modern, automatic system 
7 


GARDEN STREET WORKS, SHEFFIELD, 1 


Established 1832 


j 
! 














20 THI 


McNEIL 


manhole doors 


BRIGHT DRAWN STEEL 
BRIGHT TURNED BARS 


(UP TO 12° DIAMETER) 


BLANKS 


for air-receivers, 





si | boulers, élc. 


MILD STEEL 
FREE CUTTING 
CASE HARDENING 


HIGH TENSILE— | 


to all carbon steel 
specifications 
HEAVY STEEL PRESSINGS 


FOUNDRY LADLES 


FABRICATED STEELWORK 


On Admiralty 
Ministry of Supp'y 
Riy. Executive, A./.D. Etc. Lists 


GOVAN SHAFTING 
& ENGINEERING CO. 


67 HELEN ST GOVAN GLASGOW 


WELDED CENTRAL 


| HEATING BOILERS 


Pro Th Compony Scotland 
— anpeey ar | KINNING PARK HYDRAULIC 





Grams: ““McNeil, Glasgow” 





(ORSAY AMAT LVS 0011000 





CHARLES McNEIL LIMITED 


FORGE 
SCOTLAND STREET, GLASGOW, 
Phone: South 113) 
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STANDARD’S “a 


BUILT-UP PISTON ASSEMBLY | 
For HYDRAULIC WORK AND HIGH PRESSURE SEALING | 


CAST IRON SPACING RB 





Cut away illustration showing component parts 


ADVANTAGES OF STANDARD’S 
BUILT-UP PISTON ASSEMBLY | 
@ All faces of assembly precision ground, permitting 

clearances to be reduced to a minimum. 
@ No possibility of ring distortion due to springing 
over solid piston. 


@ Any length of assembly can be built up to suit 
customers’ requirements. 


| 
| 
| 
THE STANDARD PISTON RING & ENGINEERING 
1893 | 


COMPANY LIMITED _ Established 
PREMIER WORKS + DON ROAD SHEFFIELD 9 ENGLAND 
Telephone : Sheffield 42076-7-8 (3 lines) Telegrams : Ocean Sheffield 9 








“When ‘near enough’ 
is not good enough... 


RMON. 


PRECISION TORQUE SPANNERS 


DESIGNED FOR THE HIGHEST STANDARD OF ACCURACY 


Some leading users of “ACRATORK” equipment 


Sir W. G. Armstrong Whitworth Aircrafe Ltd 
British Overseas Airways Corporation - British European Airways Corporation 
Bristol Aircraft Company Ltd. - The British Thomson-Houston Company Ltd 
The De Havilland Aircraft Company Ltd The English Electric Company Ltd. 
Ferranti Ltd The General Electric Company Led. - Girling Led. 
Hawker Aircraft Ltd. - Humber Ltd. - Imperial Chemical Industries Ltd. 
Marconi'’s Wireless Telegraph Company Ltd Ministry of Supply, 
National Coal Board - F. Perkins Ltd The Plessey Company Ltd. 
Rolls Royce Ltd A. V. Roe & Company Ltd. - The Royal Air Force. 
S. Smith & Sons (England) Ltd. - Standard Telephones & Cables Ltd. 
United Kingdom Atomic Energy Authority - Vauxhall Motors Ltd 
Vickers-Armstrongs (Aircraft) Led 


World Distributors 


CORY BROTHERS & CO LTD 


CORYS’ BUILDINGS - CARDIFF Telephone: Cardiff 31141 











ay 
fart 
13 TEST RIG 6a 
% Control torque application automatically 3 


% Make overloading impossible 





% Do not depend on the vision, care or skill 








of the operator for their accuracy se 
oe me 
e* % Are unaffected by side loads Ee 
ro % Give precision results with unskilled labour ie 
ss % Retain their accuracy for long periods of ee 
ba continuous use without attention ca 
ot : : x 
= Sixteen models provide Be 
©? for loads up to 850 Ibs/ft * 
Gis 3 (ests 
oe Also Hydraulic Torque Generators if 
ag oe 
eS for loads up to 3,000 Ibs/ft nes 
ie Gee 
* 
B be 
‘ ent hence eee eee eer acpi & syoregaren Sa 
BR Sa See ae ac ea ee Thane Oe 








Nov. 28. 1958 THE ENGINEER 2 


& 


F "ENGLISH ELECTRIC’ drives. 


MI 


4 
° 





automatic calender train at GooDFYEAR 


The English Electric Company designed and sup- magnetic amplifier and contactor control 
plied the fully automatic drive for a continuous scheme permits fabric changing without shut- 
rubber calender train at the Wolverhampton down and ensures accurate speed matching 


Works Extension of the Goodyear Tyre and between the two 300 h.p. calender motors. It 


Rubber Company (Gt. Britain) Ltd. also provides, in conjunction with seven 
Rapid emergency stopping of the calender train “ENGLISH ELECTRIC’ auxiliary motors, accurate 
is achieved by two-stage electrical braking, both tension control and correct sequence of opera- 


dynamic and regenerative. The fully automatic tions between auxiliary sections. 


ENGLISH ELECTRIC 


drives for the rubber industry 








Vane ue Abi 
Tut ENGLISH ELEC ER FE COMPANY Sr ec De 
Electrical Plant Sales, Stafford 


MARCONI HOUSE, STRAND, LONDON, W.C.2 


WORKS STAFFORD PRESTON RUGBY BRADFORD LIVERPOOI! ACCRINGTON 


*S34FS 
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Sintered Metal Clutch Facings have very different physical 





properties from the fam 






estos based facings, and in 





certain automotive applications give improved performance. 






High Thermal Conducti 
LONG LIFE ‘ MINIMUM DISTORTION 
COOLER RUNNING MINIMUM HEAT CHECKING 






Ferodo Sintered Met tf} 


HIGH OPERATING PRESSURES * HIGH TEMPERATURES 







Reduced ratio of static to dynamic friction coefficients leads to 


“ SMOOTHER ENGAGEMENT 






PSE Aas. 
SSAA STAN 
: EOL NC 
ae ares 
BAYS 


es 


RARGAOMnE 
Sees 
Atstivgzt 















Ferodo Sintered Metal Types 
SM.1 General purpose material for dry and oil immersed 
ipplications 


SM.2 For oil immersed applications requiring smooth, gradual 


ngagement such as automotive automatic transmissions 

SM.3 Specially suited to dry, heavy duty applications such as 
engine master clutches on trucks and on tractor steering 
clutches 

SM.4 Is intended as a mati surface for use against otnel 
Ferodo sintered metals to protect costly parts from heat 
damage A ] 

} ? 

SM.5 For oil imr p} ns involving long slip periods 
such as sea I ! ntroiled lutches 

SM.6 For oil immersed applications where smooth engagement 

+ la tix tcr hia wn 
‘ must be « pled with relatively high rating 
Writ f nand brocl ( 


Sintered Metal Clutch Facings ; 
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SIMPULSIC 


‘HYDRAULIC SQUEEZE’ 
VARIABLE CAPACITY PUMP FOR 


Y / LIQUIDS  , ACIDS : 
: ALKALIES 
~~ SLURRIES é 
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BOLTS, NUTS, SPECIAL FASTENINGS 














AND viscous 
FLUIDS 


Whatever your fastening problem. 
Wiley can make a bolt for it—and 
a nut too— 
ask them! 





CAPACITY: ZERO TO 11 G.P.M. 


The Simpulsic Pump incorp- 
oratesa flexible tube of chem- 
ical-resisting rubber through 
which the liquid to be pumped 
is forced by alternate pressure 
and suction impulses. At each 
end of the flexible tube there 
is a simple non-return valve 
of chemical-resisting rubber, 
and the end connections are 
of ebonite, designed to receive 
flexibie rubber pipes. The 
pumped liquid never comes 
into contact with any metal 
parts and is handled through- 
out by chemical - resisting 


—_- SUCTION rubber. 











\ 
DIAPHRAGM 


“AMES CROSTA MILLS & CO. 


ee ee) . LANMCAS HIBS, 





ES LTD. 
JAMES WILEY & SONS LTD., DARLASTON t? 
Telephone: James Bridge 2692 


LONDON OFFICE: ABBEY HOUSE, VICTORIA STREET, LONDON, 5.W.! 
CW 4030 



























WITH ‘dag’ COLLOIDAL GRAPHITE 

When wallpapers are printed, cleanliness is all-inyportant. Oils and, 

greases that splash, drip, or run, are out of the question. At the 

works of The Wallpaper Manufacturers Ltd., Leeds (a member of the 

Crown Group) conventional oils and zreases cannot be used on the - 

fast-moving conveyor chains of the drying unit, which operates at a 

temperature of 220 Centigrade. After testing all possible lubricants, 

Crown adopted an Acheson dry-film lubricant, ‘dag’* Dispersion 2404 

colloidal! graphite in white spirit), and this product has been 

standard at the Leeds works for many years. For 

effective, economical and long-lasting lubrication of conveyors, chains, 
and other equipment working to “no-soilage” rule, Acheson dry-tilm ~ 


technique is the answer. If you feel that ‘dag’ dispersions could help 


to solve problems for you, we shall be pleased to send a Field Engineer 


o carry Out a lubricant survey without obligation on your part 

Convevors and chains are dealt with in our Information Sheets 

PIL am P2 We ha he pk ased to send copes 

Uienioered4 Ml P se L user Acheson ¢ is Ltd 


d 





TRADE MAR 






Givin speed production 


y Wed, i -a-yed 


Enquiries ¢ TECHNICAL SALES AND SERVICE, 70 Hill Street, Richmor Surrey P 
{ Act nm ¢ is Company. Port Huron, Michigan U.S.A 1 Ache n ¢ ! N.V.S mda, (Gr 

















COLLOIDS LIMITED © 


PRINCE ROCK: PLYMOUTH: DEVON 





RIC} 1 S481 ( 
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‘Micronic’ filters 
FOR DIESEL FUEL 


Purolator ‘Micronic’ fuel filters provide the extra 
fine filtration necessary for the protection of the 








injector pump. 


© 


’ 


; 





ae 
«*¢ 


The construction of the ‘Micronic’ element ensures 
that the largest possible filtering area is packed into 
the available space, thus providing longer life. Both 
single and two-stage models are available for use 










é 
i 


with engines of all sizes. 


‘MICRONIC’ FILTERS ARE ALSO AVAILABLE FOR USE WITH OIL AND AIR. 





Catalogue No. P.465 giving 
numerous examples of 
‘Micronic’ filters, with 
leading dimensions, is 
available on request. 








PUROLATOR, ‘MICRONIC’ 


AUTOMOTIVE PRODUCTS COMPANY LIMITED, LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 








THE LATEST MODEL MIKRO-D AIRLOCK HAS THESE NEW FEATURES 


Straight side inlet throat ; removable outboard bearings ; packing glands on 

both ends of shaft ; new drive arrangement which allows the airlock to be 

dismantled in situ These developments are the result of continuous liaison with | 
| 

sers in Many industries 
| 


Essentially the Airlock consists of a 
cylindrical housing in which a vaned 
rotor turns slowly and conveys 
material from an upper chamber to 
a lower by gravity The vanes 
being rigid or tipped with rubber or 


plastic provide an effective seal by 





close contact with the cylinder 


The Mikro-D Rotary Airlock pro- 
vides an ideal method of feeding 
material under pressure or vacuum 
while preventing the passage of at 
or gas. For use with silos, pneu- 
matic conveying systems, dust 


collector equipment, pulverizers, etc 
STANDARD UNIT DATA 


Size t ! 
It can also be used as a feeder to 
0 regulate the flow of material from a 
- S “ storage bin or hopper, or from the 
24 65K discharge of a blender or mixer. i 


| 
| 
| 
| 
| 


These prices are for Airlocks in mild steel o1 " 
iron ; a similar range is available with all contact 
! 


surfaces in stainless steel or other metals most TECHNICAL SALES OFFICE, 1, DOVER STREET, PICCADILLY, LONDON, W.1. Tel : HYDE PARK 9528/9 


suitable to individual needs. Aurlocks can also be 


supplied for intermediate capacity 


MIKRO-D PRODUCTS include 
PULVERIZERS, DUST COLLECTORS, AIR 


CONVEYORS. Airlocks, Crushers, Feed Controls 











THE ENGINEER 


LOW-TENSION A.C. AIR BREAK SWITCHGEAR 


“One of thirty-six 

composite Switchboards which are 

being installed in the South of Scotland 

Electricity Board’s Generating Station at Kincardine.” 


” — Fe eT CONSULTING ENGINEERS - 
AIR-CIRCUIT BREAKERS, COPPER CONNECTIONS, AND MESSRS. KENNEDY & BONKIN 


BUS BARS TESTED IN ACCORDANCE WITH A4.S.T.A. 16, 


Manufacturers of Air Break Switchgear 


FOR BOOKLET IF/2 WRITE TO for the past fifty years. 


Whipp & Bourne Ltd 
SWITCHGEAR WORKS CASTLETON * ROCHDALE * LANCS 
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‘ALAFLOR’ extruded aluminium grid floorings 
& treads are fast becoming 
industries most popular floorings 











‘ALAFLOR’ 


Treads Plain \-=. ——_ "SE ue 
or Punched a SE sits rom Fw 





ITT 


d 





Depths from jin to Zins 








its not hard to see why 


The inherent economy advantages of Alaflor have no rival :— 


* Outstanding strength and rigidity 
* Spark-resistant and non-skid 
* Minimum weight, non-corrosive and no maintenance. 


| a nrt ; - 172 ; , shone J - 
Write today for literature and cut overheads unde rfoot 


ARCHIBALD LOW & SONS LTD 


HOME & OVERSEAS SALES OFFICE: 143 Sloane St., London S.W.1. Tel: Sloane 6178 
HEAD OFFICE & WORKS: 82 Merkiand St., Partick, Glasgow W.1. 
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Singly or in patteries operating in a central coolant cleansing 
installation, Barnesdril Magnetic Automatic Coolant Separators 
ensure constant supplies of consistently clean coolant. Over 
3,000 are successfully operating with all types of Honing, 
Grinding, and Broaching Machines, etc. 
Write to Dept. M4 for full details— 

—--—- - —- RANGE OF SIZES - 

Model No ae 0 1 2 & F 

Capacity (water soluble g.p.m.).. 5 10 20 41 72 103 

— - ~- -Made in Gt. Britain - 


GASTON E. MARBAIX LTD 


ENGINEER 


Patent Nos. 603083 
731655, 745604 
others applied for. 


Infringement will 
be prosecuted. 


lilustration by — kind 
permission of SKEFKO 
BALL BEARING CO. 


shows three of a 

battery of six No. 10 
Separators. 

Barnesdril Magnetic Automatic 


Coolant Separators 
@ INCREASE PRODUCTION 


@ LOWER MAINTENANCE 
COSTS 


MINIMIZE SHUT-DOWN 
TIME 


SAVE COOLANT 
LENGTHEN TOOL LIFE 
REDUCE MACHINE WEAR 
IMPROVE FINISH 


DEVONSHIRE HOUSE, VICARAGE CRESCENT, 
BATTERSITA, LONDON, S Wii 


PHONE BATTERSEA 6668 (6 lines) 








Boilerine Ltd. 


Manufacturing Chemists 


Boilerine 
Descaler For Steam Boilers 


Torrefine 
Bottle Washer 


Torrefine Cream 
For Glass Lined Tanks 


Organic Rosseline 


Railway Switches “i 
and Crossings 
Turntables Water | 
Cranes * Tanks 
Pipes Bridges | 
and Roofs : 
2 
2 


é | Domestic Boiler Descaler 
COMPANY ° LIMITED | Chromium Cleaner 






Torrefine Household Cream 
For Gas Stoves and all Domestic uses 


NEWPORT : Mon. | 


Phone :— 


Newport, All enquiries & orders will receive prompt attention 
Men. 5224/5 3 

London, 885a to 897 OLD KENT ROAD, LONDON, 
Abbey 6407/8 London Offices: S.B.15. 


‘WHITE METAL BEARING 


RECONDITIONING 





Enquir es piease to 








' 
| 
} 
| 


} 





\> 


GREY IRON 
ALUMINIUM 


NON-FERROUS 


CASTINGS 


MACHINED ASSEMBLIES 





also 


DIE CASTINGS 
IN ALUMINIUM 
MAZAK, LEAD 
& TIN ALLOYS 


ECLIPSE 


FOUNDRY 


& ENGINEERING 
C0.covouty) LTD. 


BRITANNIA WORKS, 
SEDGLEY ROAD, WEST 


TIPTON, STAFFS. 


Telephone: TIiPton 2545 (3 lines) 


i 
| 
i 
} 






99, Kirkstall Rd., Leeds, 3 Tel. 31122 


Telephones : NEW CROSS 0061-2 








| Wheatley '¢ Whiteley 
| 


38 Victoria Street, S.W.1 | eT AIRE IIE 
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Only a child’s description but how well it 
fits the modera escalator which with its invisible 
mechanism can carry up to 8,000 persons per hour 
from one enchanting scene to another, quietly, 

safely and smoothly! Shown here is a “U”’ type 
installed for Messrs. Bearmans of Leytonstone. 

With a capacity of 7,000 persons per hour 

it has deckings and mouldings in 

silver-satin-finished aluminium alloy and inner panels 


of dimpled aluminium sheet, gold anodised. 


J. « E. HALL wumiteo 


ESCALATOR, LIFT & REFRIGERATION ENGINEERS 


DARTFORD - KENT Tel: DARTFORD 3456 


Tel: MANSION HOUSE 9811 } 


omer 


LONDON OFFICE: 10 ST. SWITHIN’S LANE, E.C.4. 


Branches in MANCHESTER, NEWCASTLE, BIRMINGHAM, BRISTOL and GLASGOW 





1P 94 
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The great achievements 
in technical progress 
their manifold forms. {n the most important 

oe es ie ead putpisk! ane. vital, wel aS 

@ tools are inuse. Thecon © 

|| fidence that is placed jn them everywhere is | 





















J. « E. HALL cimiteo 


& REFRIGERATION ENGINEERS 


ESCALATOR, LIFT 


DARTFORD - KENT Tel: DARTFORD 3456 


Tel: MANSION HOUSE 98iIl 


LONDON C FI 37. SWiITHIN'S LAWE, E.C.4. 


NEWCASTLE, BIRMINGHAM, BRISTOL and GLASGOW 
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The great achievements 
in technical progress 


are not possible without machine tools in 
their manifold forms. In the most important 
works throughout the world, wherever pre- 
cision, productivity and output are vital, 
SCHIESS machine tools are in use. The con- 
fidence that is placed in them everywhere is 
founded on the now nearly century-old 
experience of SCHIESS; upon the technical 
and economic advantages of their machines 
which increase production and aid rationalisa- 
tion; and upon the up-to-date production 
methods employed in the SCHIESS works 
which ensure that any job undertaken is com- 


pleted with the greatest possible care. 








mae 


Crankpin Turning 
Machine KZA 







'- 
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SCHIESS AKTIENGESELLSCHAFT DUSSELDORF 
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One of the most modern foundries in the world is the new Shotton Bros. foundry at Halesowen 

It is “modern” not only because of the up-to-the-minute and forward thinking that has gone into the plan 
From the intake of raw material, through the automatically controlled sand treatment and 

handling plant, the control of furnaces, the mechanised moulding shop, core shop, 

and pattern shop, to the heat treatment, inspection, and despatch departments, 

the layout and detailed equipment alike show forward thinking based on 


unrivalled experience. This new foundry has been laid down largely 


to handle numerically large orders. Shotton Bros. 








original foundry at Oldbury — modernised through the years 
will concentrate on producing the more intricate and small demands. 


Take the best of modern techniques, add 64 years’ experience 


that’s Shotton Bros., and you can depend on it 


precise 
Quality 
control 

of 
repetition 


castings 





BLACKHEART 
MALLEABLE 


IRON CASTINGS 


SHOTTON BROS. LIMITED 


MANCHESTER STREET FOUNDRY 


OLDBURY BIRMINGHAM <- Phone Broadwell 1631 


This company participates in the research, technical, and productive resources 





wees f the Birfield Group, which includes Hardy Spicer Ltd., Laycock Engineering Ltd., 
$23 Kent Alloys Ltd., Forgings and Presswork Ltd., and many other famous firms 


MEMBER OF THE BIRFIE 
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WH Y 
WHEN 


WHER E= 


-.-to use THE COVENTRY MARK 5 chains 





In dusty, corrosive atmospheres; in contact with dirty or 
contaminated liquids; in isolated situations where the operation 

is intermittent; for all-weather out-of-door drives—under these 
conditions, the all-steel construction and non-ferrous metallic 
corrosion-resistant coating of The Coventry Mark 5 chain 
ensures long life and minimum frictional loss. 


These chains are designed to replace malleable and pressed 
steel chains—very many cases are on record of vastly increased life 
of drive and freedom from trouble as a result of such replacement. The 
chains will run on the same wheels as the malleable chains they replace 
(and in most cases, pressed steel chains also). For the best service, 
however, it is preferable whenever possible to run the chain on 
the associated Mark 5 wheels, which are available in a wide 


range of sizes. 


Mechanical handling requirements are catered for by the 
use of K and M attachment plates which can be built into 
the chain at any pitch spacing, on one or both sides. 


The complete range of Mark 5 chains complies in all respects with 





British Standard Specification No. 2947 : 1958. 


THE COVENTRY 
FCG STEEL ROLLER CHAINS 


— the FIRST name in precision chain 





RENOLD CHAINS LIMITED - MANCHESTER 
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Our customer produces Iron Pipe fittings. 
Normal tap life when machine tapping was only 
40,50 components. A Technical Representative 
from Speedicut Works studied the problem and 
made recommendations on design and treatment 
which increased tap life on this operation to 
over 1500 components. 


Take advantage of the latest techniques in tool 
making—SPECIFY SPEEDICUT. 


eae 


SPEEDICUT WORKS . CARLISLE STREET EAST . SHEFFIELD 








“Diithibulors iu the Unifed Kiugdom aud Npiflan Lrbaud 


WILLIAM KENYON & SONS LTD 


CHAPEL FIELD WORKS 
Telephone: Ashton-u-Lyne 1614/7 and 36736 
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U.S. PowerGrip is a new, compact transmission medium which 
offers a mechanical efficiency of almost 100°’, with no speed 
fluctuation. The non-slip, non-stretch, positive 

drive reduces power load and eliminates need for 

lubrication and tensioning devices. PowerGrip has many more 
advantages over other forms of power transmission ; 


write to-day for full information. 


DUKINFIELD - CHESHIRE 


PG. 
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EXPERIMENTAL AND 
DEVELOPMENT WORK 
PROTOTYPES 


Design, Manufacture and Test 
Special Purpose Machines 


Precision Engineering from Small 
Scientific Instruments to Machines 
and Apparatus of Several Tons 


Over 30 Yeors’ Experience 


RESEARCH ENGINEERS LTD. 


NORTHAMPTON GROVE, CANONBURY, N.! 
Tel: CAN 4244/5/6 


B RETT CONVEYOR AND 
POWER BELTING 


DROP FORGING 
‘EQUIPMENT | 











BRETTS PATENT LIFTER C°L” 





FOLESHILL WORKS, COVENTRY 
*/ #9098 Crome “LIFTERS” COVENTRY EM 





THERMOSTATIC 
VALVES 





for 
CONTROLLING 
STEAM SUPPLY 
TO HOT WATER TURNER BROTHERS ASBESTOS CO. LTD. ROCHDALE ENGLAND 
CALORIFIERS. MBER OF THE TURNER & NEWALL ORGANISATION 





dmTA4! 


Etc. 


The —-- " a — 
HORNE | 


ENGINEERING Co. Ltd, || THE SKERNE WORKS L” 
el ALBERT HILL 


STEEL FABRICATED | DARLINGTON | 
TANKS | | 
































WITH OR WITHOUT | COLD FORMED SECTIONS 
PROTECTIVE LINING 
From 
HOT OR COLD STRIP A 
\GHt ANGLES, CHANNELS and many other pASHr s 
L GS ; . ABRic Car, TEE, 








Tanks, any size or shape fabricated and 
rubber, lead or plastic lined to your 
specificanon. 


i} \N 
PRES, nick sections in thicknesses up to I0 gauge Weteg 5 TIONS 
ee eg 
Larger thicknesses and sections 


can be undertaken on 
Quench Tanks for use with 
Hardening Furnaces can be fitted | j 
oO ere | large capacity Brake Press | 


conveyors. 











All enquiries promptly 
DOWSON & MASON L™. Hi nti 




















LEVYENSHULME MANCHESTER 19 
Telephone: HEATON MOOR 625! (5 LINES) 
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3,000 kW pass-out turbine-generator installed 
at the Burneside Mill of James Cropper & Co. Ltd. This 
machine gives a maximum of 70,000 1b. per hour of pass-out steam 
at 25 psig, and generates 50 cycle, 3 phase alternating current at 3,300 volts. 
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Steam is costly 
-“make it work 


In many industries where steam is used for processes or heating it is economical 
to install A.E.1I. pass-out turbine-generators and so generate electrical power and 
cut fuel costs. 

A.E.1]. has had great experience in the design of self-contained pass-out and 
condensing steam turbines, and will be pleased to advise on their application in 


your particular industry. 


MANCHESTER AND RUGBY 


A - Hy . | TURBINE-GENERATOR DIVISION 


A DIVISION OF ASSOCIATED ELECTRICAL INDUSTRIES LTD., incorporating the interests of M-V & BTH 


WORKS AT 


MANCHESTER AND RUGBY, ENGLAND * GERMISTON, SCOTLAND * LARNE, NORTHERN IRELAND 


B B704 
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The LAWRENCE ENGINEERING COMPANY have long 


been well known in a number of industries as manufacturers of 


MANUFACTURERS OF 


MECHANICAL HANDLING | 
/PROCESSING = & Individual machines produced — 


| ee SCREW CONVEYORS 


BELT CONVEYORS 
CHAIN CONVEYORS of all types 
STORAGE 


CRANES & LIFTING APPLIANCES 
FOR ALL PURPOSES 


complete Mechanical Handling Processing and Storage Plants for 


all purposes. The above photograph shows a typical installation, 





this being a plant for special process in the car industry. 


ELEVATORS 
SKIP HOISTS 
SCREENS 








also special-purpose machines for - 


ROLLING MILLS 
STEEL WORKS 
QUARRIES 

OIL MILLS 

CEMENT WORKS 

CAR MANUFACTURERS 





’ 


CITY ROAD * TIVIDALE ‘ TIPTON ‘ STAFFS 


THE LAWRENGE ENGINEERING CO. LTD. — teterHone: sroodwen 1382 


TELEGRAMS : Lawrence, Birmingham. 





~ 
Z. 
Z. 


THE 





JOHN M HENDERSON & CO LTD 
KING’S WORKS ABERDEEN SCOTLAND 


























e LAWRENCE ENGINEERING COMPANY 


MANUFACTURERS OF 


MECHANICAL HANDLING 
PROCESSING 


a 








SCREW CONVEYORS 
BELT CONVEYORS 

CHAIN CONVEYORS of all types 
CRANES & LIFTING APPLIANCES 
ELEVATORS 

SKIP HOISTS 

SCREENS 


STORAGE 
PLaATs | 


FOR ALL PURPOSES 





ROLLING MILLS 
STEEL WORKS 
QUARRIES 

OIL MILLS 

CEMENT WORKS 

CAR MANUFACTURERS 





CITY ROAD * TIVIDALE * TIPTON ° STAFFS 


THE LAWRENCE ENGINEERING CO. LTD. — teerone: sroodwen 1382 


TELEGRAMS : Lewrence, Birmingham. 











... that for reliable 
operation and fast 
and efficient handling, there’s 
nothing to equal HENDERSON. 
The NEW Henderson Derrick Cranes 
feature unit construction, 
enclosed gears, ball and roller bearings. 
Erection and dismantling is faster, 
control easier, vision better, 
running smoother, maintenance lower 
- items which add up to reduced operating costs! 

























Henderson 


again leads the field in 
Derrick Crane Design 





JOHN M HENDERSON & CO LTD 
KING’S WORKS ABERDEEN SCOTLAND 
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SOUNDPROOF CABINETS 


as supplied to 





Industry today is more than ever aware of the danger of 











unwanted noise 





Burgess engineers have been successfully combating noise 


problems in all branches f Acoustic Engineering for a 
quarter-century, this has enabled them to design the finest 
Audiometer Booth available, permitting noise levels at which 





n industry 


by BURGESS 


FOR FULL TECHNICAL INFORMATION, APPLY 


BURGESS PRODUCTS COMPANY LIMITED 





peel eb paler \Sbeli ii ile], Mi: tele) ¢iiimek fey Vemma, [e483 ae 8 lo 8 
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Coles new range of Diesel-Electric 


Cranes give even greater emphasis 





to a statement we have proudly 
made and justified for over 


80 years of continuous progress 





SEND TODAY FOR DETAILS OF 
THIS CENTURY’S GREATEST TIME AND MONEY 
SAVING ADVANCE IN CRANE DESIGN. 








THE NAME THAT CARRIES WEIGHT 








DIESEL-ELECTRIC CRANES 
CAPACITIES 5 TO 50 TONS 


LAGE 






315 DORA. 
Designed, manufactured and marketed by 
STEELS ENGINEERING PRODUCTS LIMITED, Sunderland, England. Je/: 56281 (10 lines) Grams: Steel, Sunderland. 


SALES AND SERVICE: Birmingham: 39 Thorp St., 5. Glasgow: 235 Bath St., C.2 
London: 143 Sioane St., S.W.1. Manchester: 153 Oxford Rd., 13. Newcastle: Worswick Chambers, Worswick St., 4. 





HEAD WRIGHTSON TEESDALE LTD. 


THE HEAD WRIGHTSON MACHINE €O. Emp. 


HEAD WRIGHTSON PROCESSES LED. » 


g 


HEAD WRIGHTSON ALUMINIUM EBB. | HEAD 
HEAD WRIGHTSON COLLIERY ENGINEERING LTD. > THE DWRIGHTSON EX 


HEAD WRIGHTSON IRON & STEEDAWORMSIEEREE RING LTD. 


\ 


\e 


HEAD WRIGHT: 


THORNABY-ON-TEES).. STOCKTON 


LONDON JOHANNESBURG 
> eae 
REA a bs * at 


4 
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Salient Features of 


Cli de-Booth Design 





ELECTRIC BRAKES.... 


The C.C.B. Solenoid brake is a compact 








all steel design, built to give long 





working life with a minimum amount of 


adjustment. Detail refinements include: 


CLIYDERTI 


CLYDE CRANE & BOOTH LTD. beorporating 


Joseph Booth & Bros., Clyde Crane & Engineering Co., 
Union Crane Work , RODLEY Leeds M( SSEND. Lanarkshire 


WW 


@ Hardened and ground pins working in phosphor bronze bushed links. 
@ Die pressed friction linings ground to form after fitting. 
@ Quick and easy adjustment to compensate for lining wear. 


@ Wide brake drum and shoes provide large friction area. 








‘ 
4 


Ti 








HEAD WRIGHTSON 1 


THE HEAD WRIGHTSON MAC 


HEAD ' 


HEAD WRIGHTSON COLLIERY ENGINEERING 


HEAD, WRIGHT 
HEAD WE 
THEA , 


HEAD 
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erhead Travelling Crane Installation at the C.E.A. 








Salient Features of 


Clyde-Booth Design 





ELECTRIC BRAKES.... 


The C.C.B. Solenoid brake is a compact 





C.C.B 
Standard A. C. Brake 








all steel design, built to give long 





working life with a minimum amount of 


adjustment. Detail refinements include: 


CIDER 


CLYDE CRANE & BOOTH LTD. Incorporating : 


@ Hardened and ground pins working in phosphor bronze bushed links. 


@ Die pressed friction linings ground to form after fitting. 





@ Quick and easy adjustment to compensate for lining wear. 


@ Wide brake drum and shoes provide large friction area. 








Joseph Booth & Bros., Clyde Crane & Engineering Co., 
Union Crane Works, RODLEY, Leeds. MOSSEND. Lanarkshire 
Telephone: Pudsey 3168 (6 lines). Telegram * Cranes,” Rodle Telephone: Holytown 412 (6 lines) Telegram Clyde,’ Motherwel 
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Strictly to Specification 


od by design and foundry technique 
casting in service. Close co-operation 


le to determine the most suitable alloys 


f incoming materials and 


William Mills Limited 


FOUNDERS IN ALUMINIUM ALLOYS 


S 
S 
N 
N 
S 
N 
S 
N 
N 
S 
N 
S 
N 
S 
N 
N 
S 
S 
N 
N 
S 
N 
S 
S 
N 
S 
N 
N 
S 
N 
S 
N 
N 
S 
S 
N 
N 
N 
N 
S 
S 
N 


SAND CASTINGS GRAVITY DIE CASTINGS PRESSURE DIE CASTINGS | FRIAR PARK FOUNDRY FRIAR PARK ROAD WEDNESBURY, STAFFS. 
1P118 
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COMPLETE PLANT 


for 


Waste Recovery 


Effluent Treatment 











_, 
— 
- - 














— 


= NORRIS BROS. LTD. 3 


m 53 VICTORIA STREET, S.W.! 
Tel: Abbey 6132 





DESIGNER AND SUPPLIERS 
OF ALL PROCESS PLANT 











BY TEST—THE BEST 


“PALNUTS” 


the really safe 
locking washer 





* ° 2B * . 
hydraulic guillotine shears FITS ON TOP 
e OF THE NUT 
Our latest type of guillotine with all the advantages of hydraulic drive and clamping. 
Massive construction and a very efficient arrangement of the rams, giving improved SPINS ON— 


force distribution, ensure long life and maintained accuracy. Available up to 12ft. wide 
for a variety of plate thicknesses. Full details are contained in a leaflet which we shall 
be glad to send on request. Send for details to: 
THE PALNUT CO. LTD. 
(Estd. 1919) 

PALNUT WORKS, 

3 ARTHUR STREET, 

HOVE, 3, SUSSEX 
Tel: HOVE 70427 Grams~* PALNUT HOVE Tf 


«ces RADFORD 


STAYS LOCKED 

















17 Lynedoch Crescent, Glasgow C.3. DOUGLAS 6586-9 S 

58, Victoria Street, LONDON, S.W.1. Victoria 2106 \w R c° 
2 Sir Harry's Road, Edgbaston, BIRMINGHAM, 5. Calthorpe 2541 ROILE " 
The Building Centre, Brunswick Terrace, LEEDS, 2. Leeds 25250 LIMITED 


vot Su, 


STANNINGLEY 
AUTOCLAVES & 





VULCANISERS 
with Pat Qunicklock door 
CHEMICAL PLANT, 





CREOSOTING PLANT, 
VACUUM DRYING & 


IVLINK forall vee DRIvEs | (eee 


by SCOTTISH machine tool corporation limited 








The SUPER BELT 








BRITISH SPRINGS 


© Made in RUBBER FABRIC AND WASHERS 
@ Least Stretch—Longest Life WILLIAM 
@ Each Link a Complete Unit FINUCANE 
(Springs and 

ressings) 

@ Detachable and Adjustable LTD. 





A.1.D. A.R.B. 





RIVLINK BELTS LTD,|| <— 
NORTH STREET - OPENSHAW|| ELGAR 3757/8/9 


MANCHESTER 11 Telephone: ease 2302] | yan tonne etiOGe 
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AiR compressors |!ee! Structures 


VERTICAL SINGLE-ACTING TYPE 


SINGLE STAGE 100 LB. PER SQ. IN 1 TO 155 CU. FT. PER MIN. 
60 LB. PER SQ. IN 1 TO 380 CU. FT. PER MIN 
TWO STAGE 100 LB. PER SQ._ IN. 200 TO 310 CU. FT. PER MIN 











FOR PARTICULARS OF THESE COMPRESSORS AND FOR 
OTHER TYPES AND SIZES. A. & :. MAIN & CoO. LTD. 


TELEPHONE : IPSWICH 56124 (3 LINES) 

















TELEGRAPH : “REAVELL, IPSWICH” OR WRITE TO:— Slee we ee =| VIET SE, 
POSSILPARK, VINCENT SQUARE, 
REAVELL & CO.. LTD GLASGOW, N.2. | LONDON, S.W.1. 
9 - TELEPHONE: POSSIL 838 i TELEPHONE: VICTORIA 8375 
IPSWICH - ENGLAND |caicutta © cuittaconc - NaiRoe 


















During the 
past twenty years, 
ERMETO designers have 


developed an immense range of 


conceivable need 


ir standard range of high 


7) , 
es are available on request. 





ERMETO 


BRITISH ERMETO CORPORATION LTD . seacon works - HARGRAVE RD - MAIDENHEAD - BERKS 


TELEPHONE: MAIDENHEAD 5100 (10 LINES) 
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‘Vane 0:10) Mey: tou aa (ers 


CS ee, 


HALF BRAKE DRUM SIDE 
16’ 8’ DIA., 5 TONS, 12 CWTS 


Reproduced by kind permission of 
BM. B. WILD & CO., LTD, 


BIRMINGHAM. 





For CASTINGS & PATTERNS OF MACHINE TOOL QUALITY CONSULT: 
ENTWISLE & GASS LTD  souron © cancs pe: srs 
BOLTON -: LANCS Phone: 5967-8 


MACHINING CAPACITY ALSO AVAILABLE 


Hot Pendulum Saw by... 














We design 
and Manufacture 


Equipment for Coke Ovens, Blast Furnaces 
48” diameter Hot Pendulum 
Saw complete with self- 
contained Hydraulic 
Control Equipment. 


and Open Hearth Plant. 


Rolling Mills for the Ferrous and 
Non-Ferrous Industries and 


Rolling Mill Auxiliaries. 
Plate Work. 


General Engineering work of 


various kinds. 


B. THORNTON LTD. 


ENGINEERS & CONTRACTORS 


TURNBRIDGE: HUDDERSFIELD 


Telephone: 7541-2-3 
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THE 
Ventilator Testin 





.-.It will help you to choose the right 
ventilators for your buildings 


lo help you to specify the correct exactly duplicates actual conditions 


type of ventilators for industrial or and records on an anemometer the 


commercial buildings, Robertson air movement through all types of 





Thain have developed a new ventila- 
tor testing machine for easy, practical 
demonstration right on your office 


desk. 


ventilators. 
You will find a demonstration both 
interesting and instructive and you 


have only to complete and post the 


testing machine coupon below for your demonstration. 


This ventilator 





ROBERTSON THAIN LIMITED: ELLESMERE PORT - WIRRAL: CHESHIRE Phone: Ellesmere Port 3622-9 Grams:‘ Robertroof’ 


Post ROBERTSON THAIN LIMITED, Eltiesmere Port, Wirral, Cheshire 
t h i. I would like a demonstration of your Ventilator Testing Machine on, or about 
Is 


coupon 
TODAY 


(date) 


Namie 


4ddress 
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BROTHERHOOD 


VERTICAL AND HORIZONTAL 


STEAM TURBINES 


Wide range — all types. 

Over 50 years’ experience. 
Hundreds in hand— 
thousands in service. 










Tube Warehouse at 






West Horndon, Essex 

















STEEL TUBES, Gas List Sizes up to 6” n b. 

STEEL TUBES, Non-Standard up to 20” o/d. 

HOT FINISHED SEAMLESS STEEL TUBES. 

COLD DRAWN SEAMLESS STEEL TUBES. 

LARGE WROUGHT STEEL FITTINGS. 

STOCKS  MALLEABLE IRON FITTINGS. 

STEEL BUTT-WELDING FITTINGS. 

M.S. FLANGES, Screwed, Slip-on, etc. 

BRONZE and CAST IRON VALVES. 

POLYTHENE TUBES. 


PIPE FABRICATION 

















BROTHERHOOD 
VERTICAL AND HORIZONTAL 


COMPRESSORS 


Air, Gas and Refrigerating 
The widest range in the British 
Empire—made to suit your 
requirements. 

Thousands in service. 






















BROWN & TAWSE TUBES Ltd 














DUNDEE GLASGOW 
Kandahar House 69-75 Houldsworth Street, 
71 Meadowsidce, Dundee. LONDON Glasgow C.3 
St. Leonards Street, 
MANCHESTER Bromiey-by-Bow, London E.3, BIRMINGHAM 
Ambrose Street, West Gorton, ° Stirling Road, Shirley 
Manchester 12 Birmingham. 













BROTHERHOOD 


GENERATING SETS AYNER POWER DRIVES: 


Turbine driven up to 11,000 KW. 
Engine driven up to 340 KW. 

Scores in hand, hundreds in Infinitely 
service. Variable 





Smmee’s 119/58 












BROTHERHOOD 


COOLING TOWERS 











All types. 
Nearly 50 years’ experience. 








also Manufacturers of all kinds of 


PLANT TO CUSTOMERS’ OWN DESIGNS 
WHY NOT SEND YOUR PROBLEMS TO US? 


We shall be pleased to investigate them confidentially 
without commitment 








Infinitely 
Variable 


< ¥ " P ‘ Se _ ." iy: : 
Chile erels ie 


fe asc RR °F a t “o + Hf ; 
~y RECS AY ACA Compact purpose-made power drives are our business 


COMPRESSOR & POWER PLANT SPECIALISTS FOR NEARLY A CENTURY 
PETER RAYNER LTD RAYNER 
































121 WHITEHALL RD - LEEDS 12 Telephone: LEEDS 33864 











THE ENGINEER Nov. 2 


This 


pump Is 





priceless 





Rhythmic, purposeful action . . . pumping to maintain a vital flow. That is the story of the human 


heart, told simply. We at Measurement take this opportunity of linking it with the story of the 
pump in Industry. Go to the heart of any industrial liquid process, and you will agree that a good 
reliable pump makes all the difference between long-term success or failure. 

Where the requirement is for a pump to handle lubricating and non-abrasive liquids, there is a 


ROTOPLUNGE pump to suit whether the need is for constant or variable output. 






ROTOPLUNGE PUMPS FOR INDUSTRIAL LIQUID PROCESS 


plunger-type pumps .. . gear pumps . . . automatically reversible 


pumps .... variable capacity pumps. 


Ihe variable capacity pump illustrated is 
of the rotating valveless type, which may 
be varied from maximum to zero whilst 
running. It is suitable for most 
non-corrosive, non-abrasive liquids ot 
practically any viscosity and temperatures 
up to 200°F. This type is available in 
capacities from 70 g.p.h. to 1,000 g.p.h. 


Made by MEASUREMENT Ltd. 


TAMESIDE WORKS, DOBCROSS NEAR OLDHAM 
ALSO MANUFACTURERS OF LIQUID METERS AND CONTROL APPARATUS 


Telegrams : Supermerer, Dobcross 


EXPORT ENQUIRIES TO :—Parkinson Cowan Group Exports Ltd., Terminal House, 
Grosvenor Gardens, London, S.W.1. 


©) eur ¢ , 
OANE 4 Cables : DISC, London 


A Parkinson Cowan Company 
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SHEETS - PLATES - SECTIONS 
BRIDGE RAILS - IRON AND 
STEEL MERCHANT BARS 
BRIGHT DRAWN BARS 
HOOPS AND STRIP - ETC. 


SHEARING + COLD 
SAWING & PROFILE 
CUTTING IN ALL THICK- 
NESSES AND SHAPES. 


(WEST BROMWICH! LTD 


EAGLEWORKS- GREETS GREEN 


WEST BROMWICH 


TELEPHONE: TipTON IBII -soLiNES 

























LANCASHIRE, CORNISH & ECONOMIC BOILERS. 
VERTICAL BOILERS ALL SIZES IN 
PROGRESS FOR PROMPT DELIVERY 


ALL WELDED PRESSURE VESSELS 
& AIR RECEIVERS UP TO 600 LBS. 
PER SQ. IN. WORKING PRESSURE 

















OE SUMMERSBY JOHN MARSHALL & CO. (MOTHERWELL) LTD. TELEPHONE No. : 
5$ SIDMOUTH STREET, CLYDE BOILER WORKS MOTHERWELL 55 


GRAY’S INN ROAD, 
TELEGRAPHIC ADDRESS: 


LONDON, W.C.1 : 
TELEPHONE No.: TERMINUS 2436 MOTHERWELL BOILER, MOTHERWELI 
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ROBSON 





ew 


CONVEYORS HEAT = 
ESTABLISHED 1906 TREATMENT & 








we 


muntrlninie dna”. toe See 


nt = 
5, ree — 









10 TON 
ROLLER TURNTABLE 


Capacity for case-hardening is now available in 
the most modern heat treatment plant in London 


en ae 


Geo. ROBSON & CO. (conveyors) LTD. 
HODGSON STREET « SHEFFIELD. 
PHONE, SHEFFIELD, 27463/4 


Gas or pack carburising with full metallurgical 
control over all operations 














up to 36” dia. plus wide experience in the 
control of distortion 





NAME 








> Gleason quenching press equipment for pieces 


Tse 
Flame-hardening of gears up to 10 ft. dia. with 
MAKERS latest electronically controlled equipment 


HYTHE ROAD, WILLESDEN, N.W.10 


OWN E.N.V. ENGINEERING COMPANY LIMITED 
D 
D 


Telephone: LADbroke 3622°3:°4:°5°6 








Standard designs 
200'0"' to 30'0"' spans 


Larger spans available if required 


STEEL ECONOMY - SPACE ECONOMY 


TROPICAL SHEDS & HOUSES 
GODOWNS - BARRACKS - OFFICES ETC. 


a 
eal GZ AG ». 
. | omar? 
ree 


We supply and erect anywhere in the world 




















GENERAL UTILITY STEEL BUILDINGS iano HANGARS 











FOR HIRE, Erection Masts 30 ft. to 180 ft. high. Cranes and Lifting Tackle. 


BELLMAN HANGARS 


LIMITED 





HOBART HOUSE, GROSVENOR PLACE, LONDON, S.W.1 Tel: SLOANE 5259 Cables: Unitstruct, London 
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sssetag 
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a 
ee 
see A 
a 
se 
cereses Exhaust hoods at the clamps off and castings removal 
wretere stations. Photographs reproduced 
pretete by permission of the Ford Motor Co. Ltd 
voters’ 
aistota 
ES 
bie The Holmes-Schneible System installed 
Bie at the new Thames Foundry of the 
ae Ford Motor Co. Ltd., removes more than 
pee half a million cubic feet of 
ee dust and fume laden air per minute, thus 
pee ensuring optimum working conditions 
Soe twenty-four hours per day. In addition over 
bos x . . . 
oa 200,000 cubic feet of clean air per minute 
Bo are supplied at certain points as 
Soe ‘compensating air’ to maintain the foundry 
Se heating balance. 
25 
ot 
acster4 
C. HOLMES & CO. LTD. 























GAS CLEANING DIVISION, 
TURNBRIDGE, HUDDERSFIELD, 
London & Birmingham 


TECHNICAL ASSOCIATES - Australia- Woodall. Duckham (Australasia) Pty. Ltd. Switzerland -Elex AG 
Germany -Apparatebau Rothemuhle. Union of South Africa- Brandt Engineering (Pty.) Ltd Awe ‘ey 
Sweden - Industrikemiska Aktiebolaget. U.S.A. Koppers Company Inc : 


€ 9606-2 
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- Tri-Mor Plastics & Castables - 


MAKE INSTALLATION EASIER, QUICKER AND CHEAPER 


























Front and side walls of a Queen Mary boiler in Tri-Mor High Temperature Mouldable, with MR 60 anchors. Burner quarls in Tri-Mor High Temperature Castable. 








TRI-MOR High Temperature Mouldable 
A plastic refractory for use up to 1,650°C: low shrinkage and 
TRI-MOR Standard Castable a high resistance to spalling. Supplied mixed to the correct 


TRI-MOR GRADES 






















A medium texture refractory having negligible shrinkage up consistency for installation. 
to 1,350 C. Suitable for casting special shapes or for mono- sie ” 
lithic structures. Limiting service temperature 1,350°C. TRI-MOR Dense “Guncrete | 
porny : A hydraulic setting refractory with a maximum service tem- — 


TRI-MOR High Strength Castable perature of 1,300°C. It has a high resistance to abrasion. De- 


A similar refractory to Tri-Mor Standard Castable, but signed for application by cement gun, but can be trowelled. 





| ccesel specially developed to have very high mechanical strength ae ccsind 
over the lower temperature range. Maximum service TRI-MOR semen seine: 
temperature 1,250°C. An insulating castable for maximum service temperatures 
of 1,200°C; low thermal conductivity is its main feature. 
TRI-MOR High Temperature Castable — " 
Sli i _ TRI-MOR Insulating “Guncrete 
Suitable for face temperatures up to 1,600°C; has an ex- et : . er | 
tremely high resistance to thermal shock; used for cast in situ Similar to Tri-Mor Insulating Castable but for application | 
oe monolithic structures and for pre-cast refractory shapes; can by cement gun. ea 
be applied with a cement gun. Full details of each grade are available on request. 
f 
} 
sg efractories Ltd sea 
For further information please write to: MORGAN REFRACTORIES LTD. NESTON, WIRRAL, CHESHIRE. TEL: NESTON 1406 . 
NE 13 


aE ee La 


~ see 

















RAILWAY ROLLING STOCK EQUIPMENT 





Telephone : RENFREW 2384 Telegrams: RUBBER, RENFREW Telex. 77-107 IBROX 1135 (4 lines) 
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invi iti PEW. MACLELLAN:” 
We invite your enquiries— 
- , 35 MACLELLAN STREET 
GLASGOW S.| 
WIRE 
ARMOURED | 
RUBBER | 
HOSE ; | 
of varying specifications with FLAT, HALF-ROUND : | STEEL BRIDGES 
and ROUND spiral wire. Internal diameters from 3 ins. 
8 seta tough for hard work and years of service. STEEL FRAMED BUILDINGS 
etails and prices sent on request. 
HYDRAULIC HOSE — BREWERS’ HOSE STEEL RAILWAY WAGONS 
SAND-BLAST HOSE ROCK DRILL HOSE 
TAR SPRAYING HOSE SALVAGESUCTION HOSE. TANKS 
ee, these and many more special purpose ELECTRIC WELDING 


HYDRAULIC PRESSINGS 
FORGINGS AND DROP STAMPINGS 
RAILWAY AND GENERAL ENGINEERING 





RUBBER 
WORKS LTD. 


SPECIALISTS IN 











P.O. BOX 7 RENFREW Telephone : Telegrams: 
““MACLELLAN GLASGOW” 





5852 & 











It's New! HYDRAULIC POWER 


Models Give 
9 Pressure 62-22,500 p.s.i. 


Range from 


O ted b 
Caamaaient Air from 5- I 00 p.s.1. 


Weights from 50-81 lbs. 








@ Reliable © Negligible Maintenance 








@ Compact @ Non-Corrosive 


@ Designed for High Output @ No Consumption of Air 
when maintaining Static 


@ Low Initial Cost Pressure 


ALRHYDRO POWER UNI? 


for PRESSES, HYDRAULIC JACKS, 
HYDRAULICALLY LOADED ROLLS, etc. 


Manufactured by the Makers of the World Famous ‘ AIRHYDROPUMP’ 
Send for Leaflet A.P.U. 1 complete with Output Graphs 


CHARLES 3. MADAN & CGO. LFD 


Vortex Works Atlantic Street Altrincham Cheshire 
Telephone Altrincham 2702 (3 lines) 206 
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nol 
Cladding 


For Rolls, Shafts 
Tubes and Drums 






WHO SAID 
REPETITION GREY 
IRON CASTINGS? 








From 
1 oz to 1 cwt 


When the call is for Grey Iron Castings, Henley Foundries 
can answer it . . . Swiftly, Economically 


@ Good Machining Properties @ High Dimensional Accuracy 
@ First-Class Finish and Appearance @ Repetition Work a Speciality 


HSNLSY FOI VRIES 


All enquiries to: HENLEY FOUNDRIES LTD., BANNER’S LANE, CRADLEY, 
CRADLEY HEATH, STAFFS. PHONE: CRADLEY HEATH 66905 








These benches can be 
supplied with sheet 
steel top. Overall size 
of bench 6’ 0” long by 
2’ 6” wide by 33° high. 











BENCH 


STOCK SIZE 283° wide 
by 32° high. Other 
sizes manufactured to 
suit customer’s re- 
quirements 











If you've a storage problem— FASE can help you solve it. There 
is a wide range of FASE unit-construction Steel Storage Racks and 
Equipment including : 

% WORKSHOP PANS & PAN RACKS 
* TOOL AND WORK STANDS 

% STORAGE BINS AND SHELVING 


AND MANY OTHER TYPES OF STORAGE EQUIPMENT 


IF IT’S IN STEEL | sanpactring Co ld 
Ve E M A K E iT! 39-51, Hanger Lane, Ealing, W.5 


Send us your requirement 'Phone—Perivale 4760 





























Rosedowns undertake the external cladding of cylindrical 
bodies with stainless steel by a new and patented process. 


The perfect contact between cladding and foundation 
body ensures the highest possible heat transfer which 
makes the process particularly suitable for heated or 
cooled rolls or drums. 


The services provided at Hull include the manufacture 
of complete clad rolls, etc. from 4 to 42 inches in 
diameter, machined and polished to specification, or 
alternatively, the application of the cladding process 
to customers’ own rolls, shafts, etc. 





ROSE, DOWNS & THOMPSON LTD 
Old Foundry, Hull - Telephone: 29864 


London Office: 39 Victoria Street, S.W.1 ° Tel: ABBey 2496 
MEMBER OF THE POWER-GAS GROUP 
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| College of Further Education, Grimsby, 
in course of erection. Stage |. 





4 The Completed College. Stage I. 


F The County Primary School, 
Crosland Moor, Huddersfield. 





VULCAN 


4 









JAMES AUSTIN 
& SONS om LTD., 


STRUCTURAL ENGINEERS - DEWSBURY - YORKSHIRE 
Telephone : DEWSBURY 1750 (7 lines) 
Telegrams : AUSTINS, DEWSBURY, TELEX. 


ESTABLISHED 1850 










LONDON @GFFICE: KIRKMAN HOUSE, 54A TOTTENHAM COURT ROAD, LONDON W.]J. TELEPHONE: MUSEUM 1064 








STAIR TREADS 


@ Every bar weided . . no rivets 
to work loose. 


@ Weight carrying with mini- 
mum depth and weight. 


@ Non-slip serrated tread. 
@ Any width or tength. 


@ Spaced bars permit light and 
alr circulation and also easy 
painting and cleaning. 





















With acknowledgements to the North Western 
Ges Board tw whom we are indebted for the 
privilege of taking this photograph. 






STANWELD ENGINEERING CO. LTD. Roundthorne Industrial Estate, Wythenshawe, Manchester 23 
Tel: Wythenshawe 5555 (4 lines) 
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ROLLS-ROYCE LTD. DERBY. AERO ENGINE ALTITUDE TEST PLANT 


WITH SWITCHGEAR SUPPLIED BY REYROLLE 








The 33-kV 1000-MVA. small-oil-volume 
switchgear and ancillary equipment 
controlling the supply to the 

six 22,000-H.P. compressor- 
motors was manufactured and 


installed by Reyrolle 


Photographs by courtesy 

of Rolls Royce Ltd. 
Consulting Engineers : 
McLellan and Partners 

in association with 

Messrs. Merz and McLellan 





Reyrolle 


A. REYROLLE & CO. LTD. HEBBURN COUNTY DURHAM 





ENGLAND 





Nov. 28, 
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20 Ton Electric Travelling Ore Unloaders 


Illustrated above are three 20 Ton Electric 
k : Cranes and other Mechanical 
Travelling Ore Unloaders, built by Arrol at General Handling plant; all types of Steel Framed 
Terminus Quay, Glasgow, for Messrs. Colvilles Buildings; Fixed and Opening Bridges; 


Limited. The machines have an outreach of 68 feet from the Dock Gates; Sliding and Floating Caissons; 
Compressed Air Locks; Hydraulic 


waterside rail and a combined maximum handling capacity Aaahiinaeys: Pia: Ednin: Dinan Cadbe 


of 1,800 tons of ore per hour, discharging on to a Sluices and other equipment for Hydro- 


conveyor system. Electric Projects. 


, S/R WILLIAM ARROL & CO LTD GLASGOW VN une 
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ITAIN’S 
MIC 


FACTORIES 
Capenhurst 


ee 
ge 
* 











PART OF THE CAPENHURST ATOMIC PLANT 
UNDER CONSTRUCTION. 


(By kind permission of United Kingdom Atomic Energy Authority) 








95,000 TONS OF STEELWORK 


UNDER DIRECT CONTRACT WITH THE MINISTRY OF WORKS ALEX. FINDLAY & CO. LTD., 
MOTHERWELL, HAVE SUPPLIED, DELIVERED AND ERECTED OVER 25,000 TONS OF 
STEELWORK TO BUILD THE UNITED KINGDOM ATOMIC ENERGY 
AUTHORITY PLANT AT CAPENHURST WORKS, CHESTER 

















STRUCTURAL ENGINEERS 





MOTHERWELL *° SCOTLAND 


Phone Motherwell! 2301 (6 lines) 
* Member of the Nuclear Power Plant Co. Ltd. 
LONDON OFFICE: HIGH HOLBORN HOUSE, 5254 HIGH HOLBORN W.C.1 TELEPHONE HOLBORN 7330-5083 
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ENGINEERING WITH A 


moving Lquipment 





DESIGNED with a capacity for doing difficult earth- 
moving jobs easily and quickly, the sturdy, dependable 
Vickers Vigor tractor owes much of its success to an 
outstanding background of engineering achievement. 
History-making aircraft like the Viscount, Vanguard 
and VC.10 .. . fast ocean liners such as the new 
Canadian Pacific ‘Empress of England’. . . these are 
headline news. Yet in their own fields, hundreds of 
other products of Vickers-Armstrongs are equally 
important. Whether complex or simple, each shares 
the same background of outstanding design and sound 


VICKERS-ARMSTRONGS (TRACTORS) LIMITED 


VICKERS-ARMSTRONGS (ENGINEERS) LIMITED 





Nov. 28, 1958 


BACKGROUND 


construction; each solves critical engineering problems. 
In civil and highway engineering, clearance projects 
and other tough earthmoving jobs, the Vickers 
Vigor, powered by Rolls-Royce, helps work to go 
ahead smoothly and rapidly. 

With the Vigor there is a complete range of matched 
equipment dozers, Vickers Onions scrapers and 
rippers—to provide greater earthmoving efficiency for 
engineering operations. These tractors are in service in 
many parts of the world. And there are world-wide 


facilities to keep the Vigor on the job. 





VICKERS-ARMSTRONGS (SHIPBUILDERS) LIMITED 


VICKERS-ARMSTRONGS (AIRCRAFT) LIMITED 


Vickers House Broadway London SWI] 


TGA VA30 
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Believed to be the 





largest Deaeration plant = 


AO 


in the world 





MARS 






Central Electricity 
Generating Board 


One ‘Boby’ Feedwater Heating : Power Station 





Deaerator is to be installed — a ee 


Feedwater Heating Contractors. 


capacity 3,600,000 lb/hr. in C..A. Parsons & Co. Ltd. 
conjunction with a 550 MW 


Turbo-Generator W ATE R 
WILLIAM 


BOBY 0 B 


eneidiaianidiisiintien TREATMENT 


HERTFORDSHIRE : ENGLAND 




















Telephone: Rickmansworth 4251 * 
Established 1875 
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THE HEATRAE DUCI TYPE ELECTRIC AIR HEATER 


Total Loading 130K.W. Arranged for balanced operation on a 380 


volt, 3-phase, 4-wire supply Heater fitted with temperature limiting 
device with hand reset. Constructed from steel, tropicalised, and 
when necessary, made in a variety of sizes. Send your enquiries to. . 





Established in 1920 
HEATRAE LIMITED * NORWICH - ENGLAND 


Telephone: NORWICH 25131 (Private Exchange) Telegrams: HEATRAE » NORWICH 


Manufacturers of Electric Water Heaters, Oi! Heaters, Immersion Heaters, Urns, Towel Rails, Airing Cupboard Heaters, Electric Fires, Flameproof Heating Apparatus, Food Trolleys, 
Warming Plates, Air Heaters and Steam Heated Oil Heaters. 











This is one of the many types of ‘‘ Mirrlees "’ ejector air 
pumps. 

The steam operated ejector has been a speciality of The 
Mirrlees Watson Company since its introduction as an air 
pump, and we claim a large share of the credit for the 
almost universal adoption of this type of apparatus for air 
extraction, and the production of vacuum in modern con- 
densing plants and other industrial processes where pressures 
less than atmosphere are required. 





MIRRLEES WATSON 


Head Office and Works : SCOTLAND ST., GLASGOW, C.5 
London Office: 38, Grosvenor Gardens, S.W.1 
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Flexello 


1 


INSTANT QUALITY 


hoose your castors from the largest 


e in Europe. Flexello will meet your specia 
ts individually, while our 
n designs and manufacture 
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FLEXELLO CASTORS & WHEELS LTD., SLOUGH, BUCKS. Tel: SLOUGH 24121 


BARR NETHERTON 

IRON WORKS, 

KILMARNOCK, 
SCOTLAND 


Grams and Cablegrams : 


¢ 














All Blackstone 4,6,8,12 and 16 cylinder vertical diesel engines 

ll Bla yling iF j “BARR KILMARNOCK ” 
0 latu llv aspirated ar turbo-charged, can be supp 7 ats 
both naturally aspirated and ul l,em ipplied a O.. * Telephone : 


KILMARNOCK 791 





dual fuel engines, to start on straight diesel and then run on 


] 


diesel or methane, natural gas, sewage gas, coal gas etc., which 


ever is most readily available. We Manufacture 


DISHED AND FLANGED DRUM ENDS. 
FLAT AND FLANGED TANK ENDS. 
FLANGED COMPENSATING PLATES. 
FLAT COMPENSATING RINGS. 
EMBOSSED MANHOLE DOORS. 
SINGLE FLANGED NOZZLES. 
DOUBLE FLANGED STANDPIPES. 
| PIPE LINE FITTINGS INCLUDING 
| BENDS, TEES, CROSSES, REDUCERS, 
| CAPS, SADDLES AND SLEEVES. 
Pr ee nT NR ee | PIPE LINE FLANGES, SLIP-ON 

| 


diesel engines from 3 to 1320h.p. | ae ee ae eee 


LISTER | AND FORGINGS. 
BLACKSTONE ~ cialis STREET, LONDON, W.C.2 





* Cheaper running where gas supplies are 
plentiful 


+ 


Simple changeover from diesel to gas 


| 
No need for large fuel storage tank | 


+ 


oo Safety trip automatically cuts off gas when 


engine is stopped 


R.A. LISTER & CO. LTD., Dursley, Gloucestershire. Phone 2371 


od London Office: 
Imperial House, Kingsway, London, W.C.2. Phone: TEMple Bar 9681 | 


Telegrams : TUBENPIPE, PHONE, LONDON 
Telephone : COVENT GARDEN 0315/6/7 
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Harland & Wolff, Clyde Foundry, Gov 
GLASGOW rere 


John Harper & Co. Ltd., WILLENHALL 
Hepworth & Grandage, Ltd., BRADFORD. 
International Combustion Ltd., DERBY. 


Johnsons Rolls Ltd., 
WEST BROMWICH, Staffs. 


a = S G Iron Lake & Elliot, Ltd., BRAINTREE, Essex. 
/ for castings in stan Lloyds (Burton) Ltd., BURTON-ON-TRENT. 
John M. Moorwood, Ltd., SHEFFIELD, 9. 
| Pease & Partners Ltd., MIDDLESBROUGH. 
} J 
\ f th | d Phosphor Bronze Co. Ltd., BIRMINGHAM, s. 
to one 0 ese icense S. Russell & Sons Ltd., LEICESTER. 


Sandholme Iron Co. Ltd., 
TODMORDEN, Lancs 







Send your enquiry 














Sheepbridge Equipment, Ltd., 
CHESTERFIELD 


Andrew Strang & Co. Ltd., 
HURLFORD, Ayrshire 


Robert Taylor & Co. (Ironfounders) Ltd., 
LARBERT, Surlingshire. 


Richard Thomas & Baldwins, I.td., SWANSEA 


John Williams & Sons (Cardiff) Lid 
CARDIFF, 





producers 

















J. Gordon Alison & Co. Ltd., BIRKENHEAD. 






Armstrong Whitworth (Metal Industries) Ltd., 
GATESHEAD-UPON-TYNE. 


Henry Balfour & Co. Ltd., LEVEN, Fife. 

Birmida! Developments, Ltd., BIRMINGHAM, 32. f 
Bradley & Foster Ltd., DARLASTON, Staffs. / ; f 
Brightside Foundry and Enginecring Co. Lid., SHEFFIELD, 1 
British Rollermakers’ Corporation, Ltd., CREWE. 

Cooper Brothers, Ltd., BURNLEY, Lancs. 


Aj 


Davy & United Roll Foundry Ltd., Billingham, Co. Durham. 


Duport Foundries Ltd., TIPTON, Staffs 






English Electric Co. Ltd., Thornbury, BRADFORD, 2. 
Ferranu, Lid., HOLLINWOOD, Lancs. 
Fodens Lid., Sandbach, CHESHIRE. 





Fullwood Foundry Co. Ltd., MOSSEND, Lanarkshire 
Glanmorfa Foundry and Engineering Co. Ltd., LLANELLY. 


R. Goodwin & Sons (Engineers) Ltd., 
STOKE-ON-TRENT. 


== THE MOND NICKEL COMPANY LIMITED - Thames House - Millbank - London - SW1 
TGA/CA33 
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Ue ™ a ° 
teed Water treatment problems come in all shapes « sizes 
For more than fifty years Paterson have been solving a | utmost economy. With these ends never out of sight, Paterson 

multitude of water treatment problems, some for municipal | have produced plant to treat water for use in as many ways as 
undertakings, others for industry, many for organizations | could conceivably be needed. Softening, filtering, clarifying, 
abroad. Not all these have been straightforward, and only a | purifying — Paterson plant joes all this, and much more. 
few have resembled others. But they all had in common a That’s why, whatever the shape or size of your water treatment 
demand for a solution that combined absolute efficiency with | problem, it’s certain... 


— 
Ar ee 






... to be solved by P ale rson plant for pure water 





LET US CONSIDER YOUR PROBLEMS. The Paterson Engineering Co. Ltd., 129 Kingsway, W.C.2. Tel. HOLborn 8787 
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OVERTAKING THE CAPITALISTS 


Recently, Mr. Krushchev published a report giving 
outline plans for the expansion of output of various basic 
industries in the U.S.S.R. over the period 1959-65. 
The report will be presented and discussed at the Com- 
munist party’s congress next January. It envisages 


considerable expansion in practically every form of 
industrial activity, and its dominant theme is that of 


racing ahead of the capitalist countries in per capita 
output. During this seven-year plan, the communists 
consider, Russia will overtake ** the most highly developed 
capitalist countries of Europe ’’—Britain and Western 
Germany—in industrial output per head, and in about 
five years after 1965 (the seven-year plan is the first 
stage of a fifteen-year period planned for expansion) 
will surpass the United States. In fifteen years, it is 
prophesied, the most important industries will have 
doubled or trebled their output. 

One or two of the figures given in the report for esti- 
mated 1965 production are as follows : pig iron 65,000,000 
to 70,000,000 tons (65 to 77 per cent increase over 1958), 
steel 86,000,000 to 91,000,000 tons (56 to 65 per cent 
increase), oil 230 million to 240 million tons (more than 
100 per cent increase), gas 15010 cubic metres 
(500 per cent increase), electricity 500-520 10°kWh 
(100 to 120 per cent increase). The overall plan is for 
about 80 per cent increase over 1958 in total industrial 
output. Changes in policy include a programme for 
altering the fuel balance, with emphasis on oil and gas 
production ; a concentration on large thermal power 
stations, at the expense of hydro-electric power (as 
explained in a “ leader ” a few weeks ago) and acceleration 
of the development of the chemical industry. Railways 
are to be electrified, or to have diesel locomotives ; the 
eastern regions are to be developed by opening up coal 
and oil fields, and aluminium deposits, and creating 
regional power grids. Machine tool output is expected to 
increase by about 50 per cent and light industries generally 
by about the same amount. Agriculture, and other 
activities not directly concerned with engineering, are 
given target figures with about the same degree of 
expansion. 

These figures will be enough to show that the Russian 
approach to industrial progress is vigorous and business- 
like. Less would not now be expected of a country which 
has risen to such a powerful position and which has, at 
least in a fair measure, kept up with previous plans of 
this kind. But it should be pointed out that these plans 
are not quite so revolutionary as their instigators would 
have us believe. Industrial expansion in the West—and 
particularly in this country—goes on quite quietly, 
without attracting a great deal of public attention. In 
Russia, by contrast, these plans are an expression of 
faith—a justification of a political system. An industrial 
country of any size and power is a very flexible and 
adaptable entity, and if the need and the will exist, vast 


changes can be wrought relatively rapidly. Thus, from 
the more leisurely standpoint which is characteristic of 
this country—a standpoint which looks upon industrial 
activity as a service for the well-being of individuals 
rather than an expression of national aggrandisement— 
the feverish emphasis given to those plans seems rather 
hollow. The cow with the largest udder is not necessarily 
the happiest one in the herd. 

But if the propaganda aspect of the plans is discounted 
completely there is equally no doubt that standards of 
living in Russia will be improved by their fulfilment. 
Such improvement is the least which should be expected 
from twentieth-century technology, but will probably still 
be limited in Russia by concentration on “ strategic ”’ 
industries. Furthermore, if we admit a “ race ’’ between 
the two systems—which we are disinclined to do, since it 
is a narrow-minded conception, and does not do justice 
at all to Western ideas—it still seems unlikely that Russia 
will overtake all her competitors, bar the U.S.A., by 
1965, as Mr. Krushchev so confidently predicts. Two sets 
of figures may be taken to compare British and Russian 
aims. .First, steel production, now teetering round 
20,000,000 tons in Britain, will be 28,000,000 or 29,000,0CO 
tons by 1962—a per capita rate around 25 per cent higher 
than the Russian target for 1965. And, secondly, elec- 
tricity (the comparison is more complicated and _ less 
exact ; it is based on the C.E.G.B.’s area only); where 
the British per capita rate was between 30 and 40 per cent 
higher than the Russian for 1958, an expansion of 44 per 
cent in British installed capacity is planned by 1963. 
This compares with the 100 to 120 per cent increase 
in units generated planned for Russia, and seems to 
bring the British 1963 rate to about the same as the 
Russian 1965 one. All this comparison, of course, 
completely neglects the fundamentally different econ- 
omies of the two countries: Britain imports most 
raw materials and must live by exporting, whereas 
Russia’s indigenous wealth of practically all raw mat- 
erials is enormous. This fact, combined with the tight 
central control of her economy, would seem to remove 
most obstacles to rapid expansion. 

In conclusion, one or two aspects of the Russian plan 
relating more directly to engineering are worthy of 
comment. Water power construction is virtually aban- 
doned (Stalingrad, the even bigger Bratsk scheme and 
three others are to be completed) to get quicker results 
with steam stations. Nuclear stations are to be built, 
but no figures are available and the policy of abandoning 
the heavy capital charges associated with water power 
obviously would not encourage nuclear stations ; British 
nuclear projects are incurring onerous capital expenditure 
now, with prospects of greater gains in the future. Other 
developments in oil, gas and aluminium would seem to be 
based on newly-discovered natural resources. Apart from 
these, the plans for the chemical industry are striking, 
calling for 140 new works, modernisation of 130 others, 
and overall a trebling of output. 
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SEA-BORNE ROCKET SITES 


When outlining its five-year defence plan in last year’s 
Defence White Paper, the Government emphasised that 
the free world to-day is mainly dependent for its protection 
on the nuclear capacity of the United States. But it 
would have saved itself much criticism if it had explained 
why “ there is a wide measure of agreement that Britain 
should have an appreciable element of nuclear deterrent 
power of her own.” Clearly, if this country is to have an 
effective influence on N.A.T.O. policy and to have some 
say in the selection of targets in the event of war, we must 
contribute some share of the allied deterrent. But there 
is much more to it than that. A substantial portion of the 
United States Strategic Air Force consists of medium 
range bombers based on this country. In whatever state 
of alertness these bombers are maintained, a surprise 
attack might well destroy many of them on the ground, 
and the airfields from which they operate. To add to 
their numbers by building British V-bombers, it is 
argued, is thus a wise precaution. A new problem has, 
however, arisen in the need to supplement—and in course 
of time to replace—these bombers with medium range 
ballistic rockets, sites for which it is hoped also to erect 
in Western European countries and North Africa. The 
safety—and in some cases even the availability—of these 
rocket bases thus becomes a question of the highest 
importance. All of them are well within range of Soviet 
ballistic rockets launched from the satellite countries. 
No less serious are the threats and blandishments of the 
Soviet Government warning the Western European 
nations of the consequences of allowing American rocket 
bases to be established on their soil. The results of this 
unrelenting Soviet pressure may be seen in the anxiety 
for a “summit” conference and in the protests against the 
erection of rocket sites—protests which are much more 
in evidence and more effective in Western Europe than 
in Britain. 

None the less, the British people and the nations of 
Europe are behind their Governments in believing that 
their safety lies in making the certainty of retaliation an 
ever-present fear in the minds of the Soviet leaders. But 
they can be by no means convinced that these medium range 
weapons—both bombers and rockets—will not be elimi- 
nated by surprise attack. While concealing the positions 
of their own rocket sites, the Russians are bound in course 
of time to find out the exact position of all the airfields 
and rocket sites erected in democratic countries. Thus, 
neither the “ Thor” sites above-ground nor the forth- 
coming British “* Blue Streak” rocket sites underground 
will be safe from Soviet rocket warheads set to explode 
on landing. The crater formed by a thermonuclear explo- 
sion would effectively prevent further use of the site. The 
United States Defence chiefs have always been apprehen- 
sive about the availability of their medium range retalia- 
tory power. To off-set this danger, Congress has already 
authorised the building of six super aircraft carriers of 
60,000 tons, capable of launching, from positions off an 
enemy’s coast, heavy bombers with a 1000-mile range. 
And since the missile era, the Americans have supple- 
mented the carriers by arming cruisers and some of their 
large submarines with guided flying bombs of similar 
range. More recently they have also started building 
submarines capable of launching, when submerged, up to 
sixteen “ Polaris” ballistic rockets with a range of 1500 
miles. It is indeed extraordinary that Britain—which has 
relied for her safety on sea power for the past 400 years— 
does not seem to appreciate this obvious solution of 
seaborne rocket sites. Their mobility ensures safety from 
attack by rockets, which must be preset to strike a fixed 
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target of known location. The possibility of surprise 
attack by any other means—entailing the search, tracking, 
approach and attacking of naval units—could well be 
accepted by a belligerent with the surface command of the 
sea. Seaborne bases are in fact the only bases available 
for medium range retaliation which are immune from 
surprise attack—and attack on which, incidentally, would 
not result in the devastation of allied territory. We have not 
the finances to build carriers costing £70,000,000, nor 
very large submarines costing £30,000,000, for the sole 
purpose of launching ballistic rockets. But rockets have 
no recoil and need require no vast shipboard installation 
for their launching and guidance. Britain should 
build new ships of carrier and cruiser classes— 
both to carry out their primary duty of protecting the sea 
communications and as seaborne sites for the ** Polaris ” 
rocket. Moreover, if it is still considered necessary to 
duplicate the American effort by designing a British 
longer-range rocket—such as the “Blue Streak ’—it 
should be designed for use at sea. 


JODRELL BANK AGAIN 


Since it approached completion rather more than a 
year ago, the great radio telescope at Jodrell Bank, 
erected for the use of Manchester University, has 
seldom been out of the news for long. In July, 1957, we 
and other interested technical journals were able to 
publish complete accounts of its structure and mode of 
operation. Some six weeks later, the Committee of Public 
Accounts expressed strong criticism about its cost, and 
about the behaviour of the D.S.I.R., Husband and Co., 
the consulting engineers for the work, Professor Lovell 
and Manchester University, without, it subsequently 
appeared, having had the full facts placed before it. In 
October the device was hastily adapted to keep track of 
Russia’s first “* Sputnik,” so unexpectedly put into orbit 
at that time and so unexpectedly large ; and in November 
it was helping to keep track of the movement of yet 
another Russian “ Sputnik,” this time weighing half a 
ton. Since then, as the Russians have continued to place 
artificial satellites into orbit and as the Americans have 
joined in, the services of the telescope have repeatedly 
been called upon for tracking purposes. Only within the 
last few weeks the telescope was helping to plot the orbit 
of the first “lunar probe” which, after it had been 
successfully launched by the Americans, penetrated 79,200 
miles into space before returning to burn up in the earth’s 
atmosphere. Much less has been said about the work it 
is doing in other ways, for which it was primarily designed 
and for which it has already shown itself to be peculiarly 
well adapted. Now, as will be seen from an article on 
page 842 of this issue, the telescope is once more in the 
news. Sir Raymond Street made special mention of it 
in his chairman’s speech to the Court of Governors of 
the University of Manchester. The heat generated by the 
criticism by the Committee of Public Accounts seems to 
have been dissipated. But it remains as a fact—now no 
longer regarded by anybody as at all discreditable to 
anyone—that the telescope cost substantially more than 
it was originally estimated it would cost. The University 
is to make an appeal with the object of meeting that part 
of the cost which has not yet been met. Two industrial 
firms, Henry Simon, Ltd., and Simon-Carves, Ltd., have 
already contributed generously and Sir Raymond acknow- 
ledged also that the main contractors for the work, the 
United Steel Companies, Ltd., rated the final achievement 
‘““much above purely financial considerations.” As Sir 
Raymond put it, the University feels “ there will be many 
who will be extremely keen on this great national achieve- 
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ment and will be ready and willing to help the 
University to wipe off what is relatively a small debit 
balance.” Sir Raymond remarks that the University 
Treasurer is already provided with a book of receipts. 


WATER SUPPLY PROBLEMS 


In a speech at the Annual Dinner of the British Water- 
works Association on November 12, Mr. Henry Brooke, 
Minister of Housing and Local Government, was at some 
pains to defend his Ministry against those who advocate 
the setting up of a Ministry of Water Supply, the nationa- 
lisation in some form of water supply, or the creation of 
some central body with general jurisdiction over the water 
supply industry. He mentioned that under the Water 
Act of 1945, he and his predecessors had been encouraging 
the amalgamation of water supply undertakings and 
occasionally using compulsory powers to bring them 
about. In 1945 there were no less than 1250 separate 
water undertakings in England and Wales. But, to-day, 
there are still 969 ; and even though, to quote the Minister, 
* proposals affecting ninety of those 969 undertakings 
are embodied in draft orders now before me, or in Private 
Bills * ; and even though another 150 undertakings have 
agreed in principle to regroup into “ about ” thirty-seven 
Jarger units and the remaining 700 or so “ are actively 
discussing the problems and possibilities,” it is very 
difficult to regard progress as even reasonably fast. The 
kind of target at which the Ministry should be aiming 
was suggested the following night by Mr. Noel Wood. 
In a paper presented before the Public Works and 
Municipal Services Congress, he estimated that about 
100 water supply units would be a suitable number, under 
national control. But at the present rate of progress it is 
very clear that the reduction of the number of under- 
takings to that degree must take a very long time indeed ! 
What those concerned with water supply believe they see 
more clearly than does the Ministry is that, though to 
talk of an unco-ordinated scramble for water amongst 
water undertakings is an exaggeration, it is still true that 
the exploitation of possible sources needs better and more 
overall planning than it gets at present. Policy in that 
respect needs to be co-ordinated within the whole water- 
sheds of this country’s larger rivers and much more 
complete consideration needs to be given to the effects of 
transferring water from one catchment to another. 
Pollution needs more actively to be fought ; and the whole 
question of water abstraction and water treatment is 
necessarily linked up with policies of sewage disposal. 
Wisely regulated and conserved, there can be no doubt 
that there is plenty of water in this country to serve all 
purposes. But many water engineers find it difficult to 
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* HYDRAULIC GRAVING Docks” 


* The hydraulic graving docks, which have been in construction 
for the past two years, in connexion with the Victoria Docks, are now 
completed, and are understood to have proved successful. They are 
upon the principle patented by Mr. Edwin Clark. When a vessel is 
to be taken up, a broad, iron flat-boat, or * saucer,’ as it is called, is 
sunk in the bottom of the dock, which is only an open excavation in 
shore from the river and without gates ; the vessel is then floated over 
the saucer after which both are raised together by a connected series 
of hydraulic lifts, until the saucer is entirely out of the water. The 
water with which it was filled having run out as it ascended, the saucer 
is then made tight, and with its new burden is floated off to one of 
several shallow basins, where all necessary operations can be carried on 
with the aid of workshops alongside. The principal basin, in which the 
vessels are lifted out of water, is about 300ft. long, with, perhaps 20ft. 
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see how there can be wise regulation and conservation 
without some central and national body whose sole 
function it would be to bring it about. 


COMMENTS ON THE JOB 


One so often hears it suggested that men in the works 
are anxious not to work and trying perpetually to find 
ways of slacking that it is refreshing to find in a report 
of the National Institute of Industrial Psychology that, in 
fact, the employee’s greatest interest is in getting on with 
the job without needless hindrance. The relevant report 
is entitled ““Comments on the Job.” The Institute’s 
investigators went to six factories varying in size, age, 
traditions, working conditions and product; they 
invited employees to come and tell the investigator, in 
confidence, anything they liked about working con- 
ditions. Some of the results are curious. Why, for 
example, do complaints of poor ventilation turn up so 
regularly ? Two of the surveys were made in engineering 
factories, two in textile factories, one in a mineral fibre 
processing factory and one in a confectionery firm. 
There seems no reason in so varied a lot why poor venti- 
lation should prove a common factor. In all factories 
there were remarks about inadequate definition of 
responsibility and authority. But that is a kind of 
complaint that must always be expected. For even in the 
military sphere where definition can be much more 
precise there is a good deal of grousing on this subject. 
In civil employment nothing so rigid can be tolerated. 
It follows that the degree of responsibility and authority 
held by any man is partly a matter of his own choice. 
Again the complaint of lack of information from the 
management is one that it is far less easy to remove than 
it may seem to be to an employee on the shop floor. For 
managements, like people, take time to make up their 
minds and quite often change them! It is not easy in 
these circumstances to keep everybody right “up to 
date.” Another frequent source of complaint related to 
lack of proper liaison between shifts or between depart- 
ments. Can this source of complaint ever be removed, 
we wonder ? For nobody ever really believes that his 
opposite number on another shift is as careful and tidy 
as himself! The two of them meet too seldom to gain 
that appreciation of somebody else’s character which 
comes from frequent contact with him. 
other subjects were raised by the 1678 employees whose 
comments were recorded, some of whom were managers 
as well as operators ; and the report should be of inter- 
est to managements of firms of all kinds by indicating the 
relative importance in men’s minds of a variety of factors 
affecting their happiness and efficiency at work. 








depth of water ; its sides being sloped at about two horizontal to one 
perpendicular, and pitched with stones. 

* Along either side is a row of sixteen hydraulic cylinders, each | 
about 4ft. in external diameter, and having a lift of about 22ft. These | 
cylinders rest upon a firm foundation, while a cylindrical shell, slotted | 
at the sides, and of nearly 25ft. in height, is continued above each of 
them to serve as a guide for the cross head of the pistons. These | 
cross heads are of wrought iron, and are each connected by links to a 
pair of wrought iron beams, of which there are altogether thirty-two | 
across the basin, and by which the flat-boat or saucer, under which 
they pass, is lifted out of the water. All the hydraulic lifts work 
simultaneously from the same engine and pumps, so that the rising 
motion is perfectly uniform. It is stated that, on the first trial, a 
vessel of 600 tons was raised to its required position in thirty-five 
minutes, while it is expected that vessels of 2,000 tons can be raised, 
examined, and again let down in six hours.”’ 


All kinds of 
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ments, and has a capacity for 2048 words of 
twelve alpha-numeric characters. It can carry 
out mixed radix arithmetic and can handle 
directly sterling and decimal data. With its 
facilities for field selection, it can operate on 
parts of a twelve-character word. There are 
up to sixteen magnetic tape units, controlled 


Electronic Computer Exhibition 


The first comprehensive exhibition of electronic computers to be held in Europe 





opens in London to-day (Olympia, November 28 to December 4, 10 a.m. to 8 p.m., 


excluding Sunday). 


More than forty firms are taking part in this exhibition, 


which emphasises the rapid progress that has been made in Great Britain in develop- 


ing a great variety of computers and applying them to commerce and industry. 


Many computers will be seen in operation. 


A symposium of twenty-four papers 


on the computer as an aid to management is being held during the exhibition to 


enable potential users to benefit from the experience of actual users. 


The 


exhibition and symposium are being organised jointly by the Electronic Engineering 
issociation and the Office Appliance and Business Equipment Trades Association. 


HE electronic computer exhibition and 
business computer symposium, which are 
being held at Olympia, London, from to-day, 
November 28, to December 4, illustrate the 
that have been made in the 


great strides 


industrial and commercial application of 


computers in Great Britain. They also show 
the enormous scope that still exists for further 
widespread application. 

lhere are more than 100 computers known 
to be operating in this country. Their users 
include British Railways, the National Coal 
Board, local governments, insurance com- 
panies, banks, merchant houses, manufac- 
turers and research establishments. But it 


is nO exaggeration to state that the use of 


computers could be much more widespread 
and that there are many smaller businesses 
which could benefit in efficiency by the intelli- 
gent application of computers. 

Many computers can be seen in operation 
and studied closely at the exhibition. What 
is equally important is that the business 
computer symposium which is being held 
simultaneously will give potential users a 
chance of learning from the first-hand expe- 
rience of those organisations that are already 
operating computers successfully. Twenty- 
three papers are being presented at the 
symposium, covering the use of computers 
for compiling payrolls, production planning 
and management, public utility accounting, 
banking and insurance transactions, stores 
and inventory control, research and design. 

In one of these papers, for example (to be 
read on December 1) the planning of tubing 
manufacture using an 1.B.M. 650, will be 
discussed by R. G. Hitchcock, Tube Invest- 
nents, Ltd. In this organisation the com- 
puter has been programmed to accept orders 
for various kinds of tubing, to specify the 

1ost economical raw material to be used 
ind the detailed method of treatment, and 
io prepare the manufacturing documents for 
job. Another paper, by R. B. Baggett, of 
lob White and Sons, Ltd., and G. M. Davis, 
of the English Electric Company, Ltd., gives 
an example of the way in which a small firm 
(in this case a textile factory) can improve 
production control by buying computer time. 

As for the exhibition itself, the computers 
and auxiliary mechanisms exemplify the 
technical progress that has been made in the 
In many instances, valves 
are giving transistors. Improved 
memory devices are to be seen. Ferrite 
cores are being introduced for storage and 
ogic systems. Printed circuits are adopted 
widely. The variety of computers designed 
to suit different classes of users has increased 
greatly. The speed of computers has been 
raised and so has the speed of an important 
print-out machine, which 
overall speed of the 


t 


past decade or so. 
way to 


mailary, the 
illy limits the 


ia 


installation. 


Some exhibits, embodying advances such 
as these, are described and illustrated below. 


FERRANTI, LTp. 

The various aspects of data processing 
systems and digital computers for apply- 
ing these systems are very well exemplified by 
Ferranti, Ltd., Hollinwood, Lancs, which 
claims to be the first company anywhere 
to market computers commercially. An 
unusually wide range of requirements is 
covered by the Ferranti exhibits which deal 
with the ** Perseus * data processing system, 
the “* Pegasus’ Converter and Direct pro- 
cessing systems, the ** Mercury ’ computer, 
the ** Pegasus * computer and the computer 
control of machine tools. 

The ** Perseus” data processing system, 
which is being exhibited for the first time, is 
intended for use by large commercial estab- 
lishments such as insurance companies, 
public utilities, government departments 
in other words, organisations whose work 
involves mass communication with the public, 
the maintenance of files containing millions 
of items and the printing of many thousands 
of documents. In organisations such as 


these a great deal of alphabetic-numeric 
information has to be handled and, although 
the processing of data is mathematically 
trivial, it usually entails many complexities in 
logic and organisation. The “ Perseus ” data 
processing system is designed for such require- 





Fig. 1—The ‘* Perseus’? computer. 
cabinet containing the power supply. 
tape control units. 


In the centre 

In the foreground, left 

The punched card reader is in foreground, right, and beyond are the control units for 
magnetic tape and punched card—Ferranti 


through four buffer stores for simultaneous 
processing ; each reel can hold more than 
2,300,000 alpha-numeric characters. Built-in 
checking of all arithmetical and magnetic 
tape operations is provided. Two punched 
card inputs are available and there is provi- 
sion for paper tape input and monitoring 
teleprinter. Output is from an off-line mag- 
netic-tape-operated ** Samastronic”’ printer. 

The store is in two parts : the computing 
store of the central unit and the magnetic 
tape main store. Information is transferred 
between them by means of tape control units 
which contain buffer stores, to act as waiting- 
rooms between the computer and the mag- 
netic tape mechanisms. Data are transferred 
in blocks of thirty-two words. The time for 
the transfer of a block from magnetic tape 
to the buffer store, or vice versa, is 75 milli- 
seconds and all magnetic tape operations are 
autonomous. In the first “* Perseus”’ to be 
built the computing store has a total capacity 
of 1024 words arranged in thirty-two blocks 
of thirty-two words each. It consists of 
wire delay-lines of three parts. To the 
programmer they appear as a single large 
capacity computing store (i.e. with a single 
system of addressing the registers); the 
three parts, however, have particular pro- 
perties. (1) Thirty-two special registers 
which include, for example, the accumulators 
and the registers associated with multiplica- 
tion and division, the radix registers, and 
registers used for field selection, modification 
and counting. (2) Four blocks each of 
thirty-two words stored in single-word lines— 
these blocks are used for storing information 
to which immediate access is essential. In 
most applications this will be the data next 
required. (3) Twenty-seven blocks each of 
thirty-two words stored in sixteen-word lines 

these blocks are generally used for storing 
the parts of the programme currently being 
obeyed ; more programme can easily be 
brought in from magnetic tape. 

The main store consists of up to sixteen 


basic computer, which partly obscures a 


is the 
of the desk, are six of the magnetic 
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magnetic tape mechanisms grouped in fours, 
each group of four being under the control of 
one tape control unit, which contains a 
buffer store. The magnetic tape is 4in wide 
and is supplied in reels each containing up to 
6200 blocks, i.e. 2,380,800 alpha-numerical 
characters. 

** Perseus ” is built up of ** packages ”’ or 
plug-in units (Figs. | to 3) which can be 
removed for servicing. 

As with other Ferranti computers, optimum 
programming is unnecessary, for the orders 
are obeyed in the sequence in which they are 
written (unless a jump to another part of the 
programme is specifically required), and the 
full computing speed is available without the 
necessity for arranging the orders in any 
special way. The time required for addition, 
subtraction or for most of the organising 
operations, is 234 microseconds. Multiplica- 
tion and division are autonomous functions 
and can be carried out simultaneously with 
other operations. 

The second system represented on the 
Ferranti stand (** Pegasus’ converter data 
processing) is designed for the many internal 





Fig. 2—A single-word nickel delay-line package of the ** Perseus ”’ 


transactions which are handled by punched 
card systems in a manufacturing concern. 
Generally in such transactions there are 
files to be maintained involving tens of 
thousands of parts in various stages of 
manufacture. Most of this information is 
in numerical form, and the operations to be 
performed involve rather more calculation 
and less administrative routine than in the 
class of work for which “ Perseus” was 
designed. Examples are the process of 
computing requirements for minor assemblies 
and detailed parts from sales forecasts of 
major assemblies, computing a machine- 
loading plan for a general machine shop, 
up-dating an inventory file, or carrying out a 
complicated sales analysis complete with 
comparisons with previous periods. In this 
field it is often necessary to be able to 
correlate facts arising in different parts of 
the business, and it is a great advantage to 
have a computer with a large main store which 
can also handle magnetic tapes. Print-out 
facilities with speed and flexibility are 
required, able to handle information which 
is mainly numeric but partly alphabetic. 
Economical handling of this numerical 
information is the aim of the “ Pegasus ” 
converter system, which combines large 
storage with fast computation and built-in 
equipment for rapid input and output con- 
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version. It has a capacity for 7000 words of 
thirty-nine binary digits and is equipped with 
four magnetic tape mechanisms. There are 
built-in facilities for converting punched card 
images on magnetic tape into binary words, 
and vice versa, and facilities for the transfer 
of information between the main and com- 
puting stores. ‘* Pegasus’ can handle vari- 
able length magnetic tape records. Parity 
checks are built-in in all parts of the system 
and there are built-in magnetic tape checks. 
The output is obtained by off-line printing 
on a _ 150 line-per-minute alpha-numeric 
printer. Provision is made for the selective 
off-line printing of specific items. Off-line 
conversion can be car- 
ried out from card to 
tape and tape to card. 
Twenty-two “ Peg- 
asus’ computers are 
now in operation, main- 
ly in universities and 
inaircraft and other en- 
gineering industries. 
The “Pegasus” 
direct data processing 


computer, 
Access to the information stored in these delay lines is immediate—Ferranti 


system is intended for commercial work in 
industry, such as pay-roll compilation, where 
the computer processes information at card- 
reading speeds. Hollerith, 1.B.M. and 
Powers-Samas cards for direct input to and 
output from the computer, and the Powers- 
Samas off-line magnetic tape ‘* Samastronic ” 
printer can also be used. There are built-in 
facilities for converting punched card fields 
into binary words and vice versa. Up to 
sixteen Magnetic tape units can be used. 

The ‘‘ Mercury” computer is claimed to 
be the largest and fastest digital computer 
made in Europe for large-scale planning, 
and technical calculations of the kind that 
arise in Continuous multi-product processes, 
such as oil refining. ‘* Mercury ’” computers 
have been ordered by seven nuclear research 
organisations, for work in physics and 
engineering. They are now being produced 
at the rate of one every two months. 

With their built-in, floating-point arithmetic 
facilities “* Mercury ’’ computers are specially 
suitable for linear programming calculations. 
They have a large storage capacity, with 
1024 immediately accessible words and 16,384 
words stored on magnetic drums. A mag- 
netic tape system is being developed and 
auxiliary equipment is available for punched 
card and line printing. Parity checks are 
included throughout the system. 





Fig. 3—A sixteen-word delay-line package of the ‘* Perseus ” 
average access time to these lines is two milliseconds—Ferranti 
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Some of the exhibits illustrate interesting 
development work on digital computers 
applied to machine tool control, carried out 
recently by Ferranti, Ltd. It includes the 
development of digital differential analysers 
with increased versatility. 

Digital differential analysers are designed to 
generate the contour paths for the Ferranti 
control system in conjunction with a general- 
purpose computer. In the simpler analysers 
now available, the differential digital output 
may control directly a digital plotting table 
for two-dimensional graphical display with 
high accuracy. Thus it is possible to reduce 


considerably the print-out time of a general- 


, 


computer. The 


purpose computer and effect cost savings. 

Another interesting innovation is the 
Ferranti digital plotting table which has been 
designed to plot at high speed, two-dimen- 
sional digital information, in conjunction 
with a digital analyser attachment. It can 
also be operated from a suitable input as an 
automatic drafting machine, and in_ this 
instance use can be made of the Ferranti 
computer service established in Edinburgh.” 

Digital differential analysers have been 
used by Ferranti, Ltd., over the past seven 
years for their computer-controlled machine 
tools, but the techniques can be used to solve 
any continuous computing process. For 
example, applications are to be found in 
simulators, computers for process control, 
and accurate multipliers and axis trans- 
formers for analogue differential analysers. 
Essentially, these computers carry out a 
simple integration procedure at high speed. 
The size of the integration steps determine 
the computing speed and accuracy. Multi- 
level overflow techniques have now been 
developed with a thirty-fold increase in speed 
without sacrificing the computing accuracy. 
Although these operations could be pro- 
grammed on a general-purpose computer, 
the computing times involved are so long as 


* The company also has a computer service at the London 
Computer Centre, 21, Portland Place, London, W.1. 
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to be uneconomic, due to differences in the 
nature and layout of the logical, computing 
and storage elements. In addition, the one- 
to-one correspondence between terms of the 
equation and integrator units gives the 
engineer or mathematician an easier under- 
standing of its contents. 

The drive is by M-type transmission 
motors, which are transistor controlled and 
fed with pulsed information. Each pulse 
(positive or negative) causes a pen displace- 
ment in the appropriate sense of one digital 
unit. The machine is designed on kinematic 
principles to reduce drive friction, and the 
carriage weight is controlled to give the best 
practicable dynamic performance. Maximum 
traverse velocity is 60in per minute with a 
digit size of 0-00Sin and overall accuracy is 
better than | in 1000. Some flexibility is 


permissible both on machine size and on 

digit size to suit specific requirements. 
Standard integrator packages have now 

Ferranti, 


Ltd., to meet 


been designed by 





Fig. 4—** 950’ electronic digital computer is ‘* transistorised ’’ and is intended 
in mathematical, scientific and engineering computation— 


for general use 
Metropolitan- Vickers 


the demand for a real time simulator 
with a better accuracy than their present 
analogue versions. The integrators, which 
use serial binary arithmetic, have been 
arranged to operate in parallel and are con- 
nected up in a similar manner to analogue 
differential analysers. The accuracy can be 
varied depending on requirements. A 5 c/s 
bandwidth, for example, will give an accuracy 
of 0-1 per cent, which compares favourably 
with analogue equipment. Digital-to- 
analogue converters enable the packages 
to be integrated with analogue computers and 
control systems. If the operating speed is 
not an important factor, the integrators can 
be time-shared to reduce costs. 

The packages are built up of transistorised 
logical elements, phasing electromagnetic 
delay lines and nickel delay line stores. 
The clock frequency is 4 Mc/s and the 
word length is chosen to give the required 
accuracy. Marginal checking facilities are 
available for testing. The logical rules 
and loading restrictions on the cards are 
simple and easy to understand and the 
unit assembly of the individual components 
enables customers to assemble their own 
computers if they so desire. In addition, 
wiring sheets with the engineers’ logic com- 
bined on the same sheet are available to 
keep the logic-to-wiring transfer work, with 
its inevitable mistakes to a minimum. 

For handling special-purpose three dimen- 
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sional machining problems the company has 
prepared a collection of programmes. For 
example, turbine blades, compressor blades, 
water runners and ships propellers can be 
produced on a controlled machine tool with- 
out the use of expensive masters. Using 
a three-dimensionally-controlled shaping 
machine a 6in blade can be produced in 
four minutes to an accuracy of +0-00lin 
with a computation cost of less than £30. 
Again, a three-blade ship propeller of 4ft dia- 
meter can be completely machined in fifteen 
hours. No drawings are required as the 
information to the computer can be taken 
direct from the hydrodynamicist’s figures. 
The computation costs are of the order of 
£60 which is only incurred once for each set of 
propellers. From hydrodynamicists’ figures 
to a completed ship’s propeller will therefore 
take less than three days compared to any- 
thing up to three months by existing methods. 
The cost to produce templates and cams 
can also be substantially reduced. Using a 
medium-sized machine 
tool, intricate template 
profiles can be mach- 
ined at a cost of ap- 
proximately 6s. per foot 
run compared to con- 
ventional costs which 
can be as high as £2 
per foot run. 


METROPOLITAN- 
VICKERS ELECTRICAI 
COMPANY, LTD. 

Two new computers 
made by Metropolitan- 
Vickers Electrical 
Company, Ltd., Traf- 
ford Park, Manchester, 
11, are represented. 
First there is a scale 
model of the ** Metro- 
vick 1010” computer. 
This is a fast transis- 
torised computer for 
data processing and 
real-time process con- 
trol ; it is also capable 
of solving complex 
scientific and engineer- 
ing problems. A characteristic of thiscomputer 
is the data scanner, which transfers informa- 
tion between the magnetic-core store and all 
ancillary equipment. Secondly, there is the 
** Metrovick 950” electronic digital com- 
puter, which is an inexpensive transistorised 
general-purpose computer designed for use 
in solving a variety of mathematical, scientific 
and engineering problems. A ** 960” paper 
tape reader and a centralised monitoring and 
control system, including analogue-to-digital 
conversion are also being exhibited. 

The Metrovick ** 950’ computer (Fig. 4) 
is designed to meet the demand for a reliable 


medium-speed computer within the means of 


small firms, universities and technical col- 
leges. It consists of five main parts—input 
equipment, store, arithmetical circuits, out- 
put equipment and control unit. Informa- 
tion is fed into the machine by means of a 
photo-electric punched-paper-tape reader, the 
paper tape having a five-hole code ;_ the 
instructions and data are stored on an 
aluminium drum coated with a magnetic 
oxide, on which information is recorded in 
the form of magnetised spots on circum- 
ferential tracks. The arithmetical and con- 


trol circuits incorporate junction transistors, 
which means that size and power consump- 
tion are appreciably reduced. Output is by 
means of a five-hole punched paper tape and 
printed page, the latter being very con- 
venient during development of a computer 
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programme. The control unit co-ordinates 
the operation of the whole machine. 

The thirty-two instructions obeyed by the 
** 950’? computer have been chosen explicitly 
to make programming easy. The machine 
is a ** 1-+1 address” system, that is to say, 
in each instruction two addresses in the 
drum store are mentioned, the operand and 
the next instruction. With the optimum 
timing the machine will obey between 
150-200 instructions per second. The opti- 
mum timing principle is often held to be a 
difficulty in programming, but the method 
used with the “950” of coding and optimis- 
ing simultaneously is designed to be simple. 

The *“* Metrovick 1010°° computer is 
designed for data processing and real-time 
process control, and is capable of solving 
complex scientific and engineering prob- 
lems. It is a fast transistorised computer 
with parallel arithmetic circuits, magnetic- 
core working store and various ancillary 
apparatus. 

The fast arithmetical and control unit 
operates in the paralle! mode, and carries out 
typical data-processing programmes at a 
speed of some 50,000 simple address instruc- 
tions during every second of operation. 
Word length is 44 digits and contains two 
22-digit instructions. A ‘“B”™ line has 
13 digits and is capable of performing 
limited operations. The very flexible instruc- 
tion code provides a wide range of instruc- 
tions ; both fixed-point and floating-point 
calculations can be performed. 

The immediate-access store holds either 
2048 or 4096 words, each of forty-four binary 
digits in a three-dimensiona! array of ferrite 
cores. Each word may contain two com- 
puter instructions, a |3-digit decimal number, 
or a group of coded alphabetical characters. 
Auxiliary storage is provided by two kinds 
of magnetic drum store and by a magnetic 
tape store. 

Various ancillary equipments are available 
for use with the ** Metrovick 1010,” including 
high-speed input and output apparatus. An 
installation may be enlarged by the addition 
of ancillary equipment of established or new 
and improved design up to a maximum of 
thirty-two units. Each unit is allowed to 
operate at its optimum speed by using a small 
buffer store to isolate it from the computer. 

An interesting innovation in the * Metro- 
vick 1010” is the data scanner, which trans- 
fers information between the magnetic- 
core store and all ancillary equipment. The 
data scanner interlaces the transfers auto- 
matically word by word, with the execution 
of computer instructions, and it can main- 
tain simultaneous transfers of blocks of data 
to or from all ancillary apparatus. This 
system allows relatively slow peripheral 
equipment to be connected “ on-line’ to a 
very fast computer, without delaying com- 
putation by printing out, &c. 

The instruction code provides facilities for 
the operation in parallel of a number of 
programmes having compatible storage 
requirements. Programmes may be inter- 
rupted in order to execute another programme 
of high priority, as for instance, to carry 
out emergency operations when alarm con- 
ditions occur in a computer-monitored 
process plant. 

The accuracy of all instructions and infor- 
mation is checked as they are withdrawn 
from the working store and at every stage in 
their passage through the computer. Data 
which has been transcribed on to magnetic 
tapes for future reference is checked auto- 
matically after recording. 

The ** 960” tape reader is a self-contained 
unit (Fig. 5) which has been designed to read 
standard five-channel teleprinter tape at a 
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maximum speed of 250 characters per 
second. It can be used for input of instruc- 
tions and data to digital computers, and for 





Fig. 5—The ‘* Metrovick 960°’ paper tape reader 

is designed to read five-character teleprinter tape 

at a maximum speed of 250 characters per second 
—Metropolitan- Vickers 


programme contro] of process plant and 
machinery where a high rate of control is 
required. The tape is read character by 
character under the control of the computer 
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or other equipment, and can stop on any 
character at all speeds up to the maximum. 
The reader anticipates the demand for infor- 
mation by reading one character in advance 
and storing it in immediate readiness. A 
new character is read at the same time as 
the computer or control apparatus is acting 
upon the previous one. Transistors have 
been used for all parts of the equipment, 
including photo-electric cells and associated 
amplitiers, power amplifiers for the actuat- 
ing coil and the stabilised power unit. 

An exhibit of considerable general interest 
is the company’s centralised monitoring and 
control system for large industrial installa- 
tions. The main components of the Metro- 
politan-Vickers system for central monitor- 
ing and control are primary measuring 
elements, static analogue-to-digital con- 
verters, digital data transmission, and display. 
The exhibit represents an oil storage and 
distribution installation. The transmission 
of the values of temperature, pressure and 
level demonstrates the functions of the com- 
ponents of the Metropolitan-Vickers system. 
These values, measured at the oil storage 
tank, are transmitted and displayed on 
decimal indicators at the control room. For 
low-power consumption reliability and com- 
pactness, transistors are employed through- 
out the electronic equipment. 


( To be continued ) 


Electronic Digital Computer, “ACE” 


The digital computer known as ** ACE” (Automatic Computing Engine), des- 
cribed here, is now in service at the National Physical Laboratory, Teddington. 
It has about six times the capacity of its forerunner, the pilot model, which was 


completed in 1951. 


‘** ACE ” itself is a serial computer in which the numbers and 


instructions have forty-eight binary digits. The main store has twenty-four mercury 
delay lines (each of thirty-two words), with a major cyclic time of 1024 micro- 


seconds. 


access storage. 


Mercury delay lines of one, two and four-word capacity provide rapid 
Four magnetic drums make up the backing store which has a 


capacity of 32,768 words. 


NEW electronic digital computer known 
A as “ACE” (Electronic Computing 
Engine), which is believed to be unsurpassed 
in speed and capacity, is in Operation at the 
National Physical Laboratory, Teddington, 
Middlesex. It was built by the Control 
Mechanisms and Electronics Division of the 
N.P.L., in collaboration with the Mathe- 
matics Division, and it will be used mainly 
for work on the general methods of carrying 
out high speed computations, typical 
examples of which are design calculations for 
high-speed aircraft, guided missiles and 
nuclear reactors. 

It may be recalled that “* ACE” is the 
product of research which began at the 
National Physical Laboratory in 1945, when 
the late Dr. A. M. Turing joined the staff of 
the Mathematics Division, where he pro- 
duced, with his collaborators, a logical design 
for a computer intended to carry some of the 
load of numerical calculation. He called it 
the Automatic Computing Engine or *“* ACE.” 
In 1947 a special section, now the Control 
Mechanisms and Electronics Division—was 
set up to carry out the development of the 
machine. Because of the anticipated diffi- 


culty of building so large and complex a 
machine in one step, it was decided to make 
first a pilot model of much smaller power and 
capacity. 

Accordingly, a pilot-model “* ACE,” only 
one-sixth of the size of the present machine, 
was built to provide experience of the engin- 


eering problems which would arise in the 
full-scale machine. It was completed in 1951 
and during its five-year life at N.P.L. (before 
it was presented to the Science Museum in 
1956), it did a considerable amount of work, 
including extensive calculations to discover 
the cause of failure in the early ‘* Comet.” 
It was also the pilot model which led to the 
commercial production of the English Electric 
** DEUCE” computer. Moreover, it pro- 
vided the team of mathematicians, logical 
designers, electronic engineers and mechanical 
engineers with the essential experience to 
undertake the more ambitious full-scale 
** ACE ” project. 

Mercury delay lines and magnetic drums 
(the working and backing stores respectively) 
are used for the storage of numerical data and 
instruction sequences, and both punched 
card and magnetic tape equipment are 
provided for input and output. 

**ACE” is a serial computer in which 
numbers and instructions have forty-eight 
binary digits (equivalent to fourteen decimal 
digits). The digit rate is 1,500,000 per 
second and, therefore, its word time or minor 
cycle is 32 microseconds. The main working 
store consists of twenty-four mercury delay 
lines, each containing thirty-two words, 
circulating in a major cycle of 1024 micro- 
seconds. Rapid access storage is obtained by 
using mercury delay lines of one, two and 
four words capacity. The backing store 
consists of four magnetic drums containing a 
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total of 32,768 words and rotating at 12,000 
r.p.m. 

The ** ACE” instruction specifies a three- 
address operation of the form “ A function 
B to D,’ where A and B are the store 
addresses of the operands and D is the store 
address to which the result of the operation 
is to be sent. Instructions also specify a 
further store address N, from which the next 
instruction is to be extracted. The time 
needed to execute this operation (for single 
length numbers) is 32 microseconds and since 
each operation may be followed immediately 
by another, a maximum rate of operation of 
30,000 per second is possible. 

The instruction word uses forty-seven of 
the forty-eight digits divided into groups, as 
follows : 


Groups of Digits Used in Instruction Word of “ ACE” 
Group u Bo SG Ae BE SES eee 
No. of digits § 6 6 6 6 i 5 5 5 2 


The minor cycle with which the operation 
will start 


Wait number (W) 


Source A Address of operand 4 

Source B Address of operand B 

Function (F) Specifies one of 64 functions, selected 
from the following main function 
groups 


(0) Logical 

(1) Shift 

(2) Add, subtract 

(3) Clear and add, subtract 

(4) Instruction modify 

(5) Multiply, divide, standardise, input and output operations 
(6) Multiply by small integers 

(7) Add, subtract and discriminate on result 

Destination (D) The address to which regult is sent. In 
addition to store addresses there are 
special destinations such as those for 
discrimination on the result (i.e. con- 
ditional transfer of control) 

Allows computer to be stopped on 
selected instructions (used mainly 
during programme testing) 

Store address from which next instruction 


Stop (Sp 


Next instruction 


source (NV) will come, which may be any of the 
24 long or some of the shorter delay 
lines 
Auxiliary timing (J) Used for counting prior to a transfer o 
control 


The minor cycle from which the next 
instruction is extracted 

Determines the length of the operation 
which may be : 

Transfer occurs during minor cycle W 
only 

Transfer occupies minor cycles W and 
wWw+l 


Timing number (T) 
Characteristic (Ch) 
(a) Single 
(b) Double 
(c) Quadruple 
(d) Long 


Transfer occupies minor cycles W, W +1, 
W+2and W+3 

Transfer starts at W and continues until T, 
inclusive 
(6), (c) and (d) are useful for operations concerned with 

multiple length numbers. 


’ The drawing on page 838 shows a block 
diagram of *“*ACE.” Full lines represent 
channels carrying signals at a rate of 
1,500,000 pulses per second. Dashed lines 
are multiple channels in parallel carrying 
signals which change at about minor cycle 
rate (31,250 per second), and these channels 
operate gates and triggers. 

The outputs from the delay lines are gated 
to the Source A, Source B and “ Instruction ”’ 
highways. The inputs come from the func- 
tion unit via the ** Destination” highway. 
The function unit is what would usually be 
called the arithmetic unit but it carries out 
many non-arithmetic operations as well. 

It will be seen that the drum store, the 
multiplier and the divider are independent 
units. They are put into operation by the 
appropriate instructions and then work 
independently until they have completed their 
operation. This feature provides parallelism 
of operation, since a multiplication, division, 
drum transfer and a series of ordinary 
operations could be in progress at the same 
time. 

The three-address operation of the machine 
allows the multiplier and multiplicand to be 
selected and the multiplication process to be - 
initiated by a single instruction. The product 
is formed in fourteen minor cycles, that is, 
430 microseconds. Division is similarly 
specified and the quotient (rounded or 
unrounded) is formed in about 1-5 milli- 
seconds. The divider also contains an auto- 
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matic standardising process for use in floating- 
point arithmetic operations. 


SPEED OF ** ACE” 

It is not easy to assess the speed of a 
machine from the times taken by the elemen- 
tary arithmetic and logical operations. This 
is particularly true of any machine with high- 
speed stores of less than about 8000 words, 
on which many problems will demand the 
use of the backing-up store. The times taken 
for a few basic computations probably give 
as accurate a picture of the overall speed as 
can be obtained without a detailed study. 

(1) The zeros of a sixteenth degree poly- 
nomial may be obtained in an average time 
of fifteen seconds. Because of the long word 
length (forty-eight digits), accurate roots even 
of very ill-conditioned polynomials of this 
degree will be obtained. Polynomials of 
degrees up to about 250 may be found 
without using the drum store, though no 
sharp discontinuity in speed results from 
using the drum on this problem. 

(2) A set of simultaneous equations of 
order thirty can be solved in about five 
seconds. Sets containing no zero coefficients 
of orders up to 170 may be solved, the time 
taken varying approximately as the cube of 
the order but diminishing as n becomes 
large. 

(3) The solution of Poisson’s equation, 
v?V=4nxe on a square with 400 mesh points, 
may be obtained in about seventy-five seconds. 
This time is for the direct solution of the 
finite difference equations and will give values 
correct to at least ten decimals. After solving 
one such problem, solutions corresponding 
to different distributions of p may be obtained 
in about fifteen to twenty seconds each. 


GENERAL ARRANGEMENT OF ** ACE ”’ 


The magnetic drum store has a total 
capacity of 1024 long delay lines, that. is 
about 1,500,000 digits. There are four 
drums each having 256 tracks, each track 
storing the contents of one delay line. Each 
drum has sixteen read heads and sixteen 
write heads, the 256 tracks being obtained by 
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The electronic digital computer ** ACE”? at the National Physical Laboratory is approximately six times 
Punched card and magnetic tape are used for input and 
lines) contains 800 words and the racking store (four 


as large as the pilot model which preceded it. 
output. The working store (mercury delay 
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Block schematic diagram of electronic digital computer ‘‘ ACE ”’ 


moving the heads as one unit into one of 
sixteen discrete positions. Each drum is 
6:75in long by Sin diameter, allowing a 
linear digit packing of 100 per inch. A 
hysteresis motor drives each drum ; it runs 
synchronously at 12,000 r.p.m. and is phase- 
corrected so as to rotate exactly once in five 
major cycles of the machine. 

Punched card and magnetic tape equip- 


pa 


' 


magnetic drums) contains 32,768 words 





“Initial Input” key 
which causes the pun- 
ched cards to be read, 
whereupon the opera- 
ling instructions to 
** ACE ” are initiated. 

The computer itself is housed in ten 
cabinets, each of which is fitted with a rising 
door to give immediate access to any of the 
twenty-four chassis in the cabinet. There are 
about 6000 miniature valves, the heater load 
being only 20kW, while the total heat dissipa- 
tion is 50kW. Each cabinet is cooled by a 
simple closed circuit air ventilation system 
with a water cooled heat exchanger embodying 
an automobile radiator. Of the total cost 
of the “* ACE ” installation (about £250,000), 
less than | per cent is attributable to the 
cooling system. 


Technical Reports 


Research Report No. 4: The Specific Surface of 
Concrete Aggregates and its Relation to the Work- 


ability of Concrete. By B. W. Shacklock and 
W. R. Walker. 
Research Report No. 5: An Investigation of 


Transmission Length in Pretensioned Concrete. By 
G. Base. 

The Design of Right Concrete Slab Bridges for 
Abnormal Loading. By R. E. Rowe. 

All these reports are published by the Cement and 
Concrete Association, 52, Grosvenor Gardens, 
London, S.W.1, and are available free. Each one 
relates to work carried out at the Association’s 
research centre. Report No. 4 gives a background to 
understanding the relation between workability of a 
concrete and the grading of its aggregates, which is 
of importance in interpreting the relevant British 
Standard on aggregates, B.S. 882 :1954. Report 
No. 5, the “ bond” or transmission length needed 
to transfer fully the load from steel to concrete in 
pretensioned concrete, is investigated, for conditions 
such as are met with in normal factory production 
or on the building site. 

The Rowe report is a further step in the Associa- 
tion’s work on the abnormal loading of non-skew 
bridges. It was previously shown that structural be- 
haviour was modified by the shape of the bridge deck. 
By considering only slab bridges of standard widths, 
the problem has been simplified, so that maximum 
longitudinal and transverse moments can be plotted 
in terms of the moments due to the Ministry of Trans- 
port’s standard loading for each width of bridge. 
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Natural Gas in Pakistan 


By V. S. SWAMINATHAN, M.A., M.Sc.(Lond). 


During the past decade Pakistan has intensified the search for fossil fuels (coal, 


oil and natural gas) and atomic minerals. 


In 1956 nearly 11,000,000 barrels of 


petroleum products were imported, compared with a domestic output from West 


Pakistan of just over 2,000,000 barrels of crude oil. 


Natural gas, discovered at 


Sui in Baluchistan and Sylhet in East Pakistan, should mitigate this deficiency 
in domestic energy supplies: progress made in the use of Sui gas in West 
Pakistan and proposals for the utilisation of Sylhet gas are described here. 


N March, 1953, an American consultant 

was invited by the Pakistan Petroleum 
Company (P.P.L.), a subsidiary of the Burmah 
Oil Company, to report on the Sui natural 
gas discovery in Baluchistan, and its distri- 
bution. His report, calling for a 16in pipe- 
line descending the Sui range, by-passing 
the Indus valley and linking the gasfield to 
Karachi, a distance of nearly 348 miles, 
was accepted. The map reproduced here- 
with shows the course of the pipeline. It 
was reckoned that at the start of the pipe- 
line’s operation existing industrial installations 
—mainly electrical, textile and cement estab- 
lishments—would absorb about 37,000,000 
cubic feet of gas daily. An eventual service 
of treble this amount was envisaged, with 
a developed capacity, following the com- 
pletion of two booster stations of 110 
million cubic feet a day, and this is the 
capacity of the pipeline which was commis- 
sioned late in 1955. The saving to the Paki- 
stan Government in foreign exchange in the 
initial phase of operation was computed 
at around Rs. 25,000,000. 

The actual construction period of the 
Sui-Karachi pipeline was 168 days, which, 
in the light of difficult terrain and climatic 
conditions, was an excellent achievement. 
It was built in two spreads, travelling north 
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Map of West Pakistan showing the Sui-Karachi and 
Sui-Multan pipelines 


and south, from a point 135 miles from the 
gasfield. Starting at Sui the line descends 
750ft to the desert on to the irrigated lands 
at the Sukkur crossing of the Indus River. 
Skirting the Khairpur Desert and traversing 
the rich cotton and wheat areas of the 
Hawabshah and Hyderabad districts of Sind, 
the line re-crossed the Indus at Kotri. 
Between Kotri and Karachi the terrain is 
rock desert. Communication between the 
spreads was by radio to Karachi, each 
spread having a station. Rapid travelling 
along the line was accomplished by two 
“Dove” aircraft, and a helicopter was used 
for survey work. 

The contract for laying the Sui-Karachi 


pipeline was awarded by the Sui Gas Trans- 
mission Company (S.G.T.C.) to D. and C. 
and William Press and Son, Ltd., who 
entered on a joint venture with the Morrison- 
Knudsen Corporation of the United States 
to form the Pakistan Constructors Company 
to complete the work. Despite formidable 
difficulties the contract schedule was bettered 
by nearly three weeks, thus setting up a 
record outside the United States for the 
completion of a gas pipeline of this size. 
Fabrication commenced in September, 1954, 
and bends, where required, were effected by 
a stretch bending machine. The rate of 
progress in the laying of the pipeline was 
conditioned by the nature of the terrain 
traversed and included major river crossings, 
a dozen canal crossings of over 250ft and 
forty-five smaller ones. The overall laying 
rate was 2-08 miles a day, but on occasions 
a length of over 3 miles was welded, primed, 
enamelled, wrapped and ditched and back- 
filled. 

The pipe is I6in O.D. seamless steel, 
high-tensile material, to A.P.I. specification 
SLX by 46, in three thicknesses—O-438in, 
0-312in, and 0-250in, depending on the 
location—and was ditched throughout with 
3ft 6in cover, except at valve emplacements 
and river and canal crossings. The 0-438in 
thickness was used at the barrage crossings 
only. Except at barrage, river and canal 
crossings, the pipe was coal tar enamel- 
coated with a “‘ Fibreglass’ inner wrap, and, 
depending on the location, with a thermo- 
glass tar impregnated or Kraft paper outer 
wrapping. At barrage and canal crossings, 
a wrapping of Lassoproof p.v.c. tape, with 
a finishing coat of aluminium paint, was 
applied. The pipeline is cathodically pro- 
tected. 

Two techniques were followed to take 
the line across at river and canal crossings. 
Where the distance was short the line was 
laid on the bottom and the pipe weighted 
down with concrete saddles. At wider 
crossings, it was carried on steel pile supports, 
broad flanged beams, at SOft intervals, 
with walkway shades provided over the pipe. 
Rail, as illustrated, and road crossings 
were effected by boring and sleeving with a 
20in O.D. steel pipe, primed and given one 
hot flood coating of coal tar enamel, retaining 
straps and Williamson seals being fitted at 
sleeve-ends. At the Lloyd barrage crossing 
at Sukkur, the pipeline, protected by a casing, 
was threaded through the concrete piers, 
which entailed cutting the latter. In all, 
sixty 10ft thick and seven 30ft thick piers 
were pierced for a 20in casing, which was 
grouted in. This work was sub-contracted 
to the Cementation Company, Ltd. The 
pipe itself was then threaded through the 
casing and supported on slides. At the 
Kotri barrage crossing, the pipe was carried 
within a_ steel-box framework supported 
from the cut-water concrete piers of the 
barrage. 

The Sui-Karachi line traverses dry, in 
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part desert, terrain, for nearly 180 miles, 
of which the first twenty run from Sui and 
the last ninety-six into Karachi. The rest 
lies in patches, with wet irrigated stretches, 
one of which is illustrated, occupying the 
remainder of the route of approximately 
170 miles. Rock was prevalent over a fifth 
of the length, calling for considerable 
blasting and rock drilling work, as seen in 
the illustration. Nearly thirty main 12in 
valves, including automatic shut-off valves 
at each of the two barrage crossings, and 
140 smaller ancillary valves of 1-Sin, 4in, 
6in and 8-Sin sizes, and a considerable 
number of necessary specials—tees, bends, 
transition pieces or reducers, &c.—were 
laid along the route. As the pipe was welded 
into sections, and prior to tying-in, cleaning, 
coating and wrapping, go-devils were sent 
through by compressed air to remove dirt. 
The sections were then air-tested at 100Ib 
per square inch, and examined for leaks 
at each weld by coating with primer solution. 
The final pressure test was made hydraulically 
at 12851b per square inch on the 0-312in 
and 0-438in thick pipe, and at 1020 Ib per 
square inch on the 0: 250in thick pipe. 

This pipeline called for 43,836 long tons 
of pipe, which was supplied by Stewarts and 
Lloyds, Ltd. The Motherwell Bridge Con- 
tracting and Trading Company, Ltd., was 
responsible for constructing the collecting 
lines, consisting of 8 miles of 16in, 4 miles of 
6in, and 3 miles of 4in pipe, from the gas 
wells to the purification plant at Sui. It also 
provided the supply lines, all wrapped and 
buried thus :—At Rohri, 3-5 miles of 6in 
pipe; at Khairpur, 5 miles of 6in; at 
Hyderabad, 5-5 miles of 10in; and at Karachi, 
24 miles of 16in, together with several miles 
of supply lines in various smaller sizes. In 
addition, the company constructed all houses 
and industrial buildings at the Karachi 
terminal, and erected the intermediate 
control stations. Local climatic conditions 
were exceptionally severe, with mean 
maximum and minimum temperatures of 
108 deg. and 82 deg. Fah., respectively ; 
therefore, a camp was provided for each 
spread, the cabin made of aluminium 
insulated with glass wool and air conditioned. 
Each camp was fully serviced as regards 
electricity, water and drainage. 

The producer of natural gas at Sui is 
Pakistan Petroleum, Ltd., owned 70 per cent 
by the Burmah Oil Company (B.O.C.), and 
30 per cent by the Pakistan Government. 
The Sui Gas Transmission Company, jointly 
promoted by the B.O.C. and the Pakistan 
Industrial Development Corporation, buys 
gas from Pakistan Petroleum, Ltd. Toward 
the completion of this major power project 
the World Bank loaned £5,000,000 to 
Pakistan Petroleum, Ltd., and under a twenty- 
year contract the B.O.C. (Pakistan Trading) 
Ltd., will act as managing agents for Sui Gas 
Transmission Company, Ltd. Meanwhile, 
six wells have been drilled at Sui, establishing 
that the reservoir is wider and longer than 
initially envisaged. Lastly, a gas purification 
plant was completed. The Karachi Gas 
Company was incorporated in October, 1955, 
with an authorised capital of Rs. 50,000,000, 
to undertake the distribution of Sui gas to 
factories and dwellings. Its main job is to 
extend the distribution of gas as widely as 
possible for industrial and domestic con- 
sumers. This new undertaking has acquired, 
from the Sui Gas Transmission Company, 
pipelines to Landhi (a major industrial centre), 
together with ancillary equipment. Close on 
30,000,000 cubic feet of gas a day is now 
being used daily by industrial consumers. 
The Pakistan Controller of Capital Issues has 
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Pipeline at railway crossing 


accorded consent to an initial issue of shares 
thus: Rs. 15,000,000, out of which the 
Pakistan Industrial Development Corpora- 
tion and Industrial Management have sub- 
scribed Rs. 5,000,000 each. The balance has 
been offered for public subscription. 

Following the decision to pipe Sui gas to 
Karachi, for industrial and domestic uses, 
the project to install a gas purification plant 
at Sui to remove the acid and moisture con- 
tents before putting it into the pipeline was 
taken up in June, 1954. Analysis of the gas 
taken from the wells showed that the 
hydrogen sulphide and mercaptan contents 
were fairly constant over the entire field, but 
carbon dioxide varied from 4 to 8 per cent. 
The mercaptan content was deemed accept- 
able for industrial and domestic purposes, 
and an installation for the removal of 
hydrogen sulphide, carbon dioxide and 
moisture only was proposed. Other con- 
siderations in the development and design 
of the plant were the probability of sub- 
sequent expansion and the necessity for 
providing standby capacity due to the 
corrosive nature of certain aspects of the 
purification process, and the remoteness of 
Sui from sources of supplies of engineering 
equipment and materials. Furthermore, 
limitations were imposed on the maximum 
size and weigh? of individual plant units by 
the transport difficulties between Karachi 
and Sui, entailing a rail journey of 300 miles, 
followed by some 70 miles of road haul over 
rough desert country. 

A purification plant capable of handling 
74,000,000 cubic feet of gas per day was 
envisaged. It was to consist of two 37,000,000 
cubic feet per day sections, one of which to 
be kept as standby. As the sale of gas 
increases further units are to be added to 
satisfy demands and to ensure standby 
capacity at all times. In mid-1954 demand 
was anticipated to grow eventually to 120 
million cubic feet a day. 

The plant is located on a barren rocky 
plain at the foot of the Bugti Hills, 350 miles 
north-east of Karachi. The nearest point 
on the broad gauge railway is 70 miles to the 
west at Temple Dera, while Kashmor, 40 
miles to the south-east of Sui, is served by a 
narrow gauge railway branch line from 
Jacobabad. Roads have been constructed 
from Temple Dera and Kashmor to Sui, and 
these provide the only access to the site. 
Climatic conditions at Sui are rather severe, 


A string of the Sui-Multan pipelines being coated and wrapped 


as will be seen from the following particulars, 
which indicate the worst conditions : 


Shade temperature, deg. Fah., max 120 
Shade temperature, deg. Fah., min 0 
Humidity at 70 deg. Fah., per cent 100 
Humidity at 95 deg. Fah., per cent 70 
Humidity at 105 deg. Fah., per cent 50 


s 


Humidity at 130 deg. Fah., per cent 


Altitude above sea level, feet 25 


The atmosphere is saliniferous, corrosive and 
dusty. 

The well head gas pressure is of the order 
of 1800 1b per square inch gauge, and the 
gas is delivered to the purification plant by a 
field collection system. The purified gas has 
to be delivered to the pipeline at a pressure 
of 1070 1b per square inch gauge, the gas 
pressure within the plant being governed by 
a controller on the inlet side, set to give the 
requisite pressure at the main pipeline. The 
installation therefore operates on a gas 
pressure of around 11001b per square inch 
gauge. The process used for removing the 
acid constituents is the well-known mono- 
ethanolamine (M.E.A.) one incorporating 
continuous reactivation of the M.E.A. solu- 
tion followed by dehydration. The gas is 
transferred from the collection system header 





Rock ditch to take pipeline 


to the plant by a 12in main in which the main 
pressure controller is located. This inlet 
main is then split to feed the two 37,000,000 
cubic feet sections, the flow through each 
section being as follows :—The gas is passed 
through a gas cooler to a scrubber which 
removes the hydrocarbon condensate. The 
gas then passes to the M.E.A. contactor 
tower where the acid gases are absorbed by 
the solution. It later passes on to a further 
scrubber for removing M.E.A. mist and 
thence to the dehydration plant, consisting 
of two units each capable of taking 74,000,000 
cubic feet per day. One dehydrator is on- 
stream while the other is being regenerated. 
The purified gas is eventually passed into 
the main pipeline. 

The rich M.E.A. solution passes from the 
base of the M.E.A. contactor tower at 
reduced pressure to a flash tank and from 
there via heat exchangers to the top of the 
M.E.A. reactivator tower where the acid 
gases previously absorbed are stripped from 
the solution. After passing through a reflex 
condenser and accumulator, to remove the 
steam carry-over, the acid gases are passed 
to a stack for dispersal to atmosphere. 
The lean M.E.A. solution from the base of 
the reactivator is passed via the exchangers 
and coolers to the surge tank. It is then 
pumped to the top of the contactor tower 
by means of steam turbine-driven centrifugal 
pumps. The two distinct plant sections are 
so designed and inter-connected that there 
is complete interchangeability of units. 
The plant sections are arranged on either 
side of a central overhead pipe rack which 
continues to the boiler plant area. The 
very large pressure drop required in the gas 
fuel supply for the boilers is utilised for 
driving a two-stage recompressor for re- 
compressing low-pressure hydrocarbon 
vapours which are flashed off in various 
units. The recompressed vapours are then 
re-admitted to the inlet gas stream. 

The relief valves on all gas-containing 
units are connected to a hydrocarbon flare 
system. In addition, a manually operated 
connection to flare is provided on the down- 
stream side of the main pressure controller. 
The plant is protected from excessive well- 
head pressure by a relief valve, connected 
to flare, on the collection system header. 
A sour gas by-pass is provided around the 
plant for commissioning the boilers and for 
boosting the pressure in the main pipeline 
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for testing purposes. A high-pressure shut- 
down is incorporated with the main pressure 
controller on the inlet side of the plant to 
shut off the gas supply automatically should 
a blow-out occur. A check valve is also 
provided immediately downstream of the 
dehydration units to prevent a reversal of 
gas flow from the pipeline. Spare branches 
with blanked off valves are installed on 
the collection system header and another 


header similarly equipped is __ installed 
on the downstream side of the plant, 
so that future extensions can be con- 


nected without having to shut down the 
plant. The main pipeline is connected to 
this latter header. 

Utilities on this undertaking were given 
careful consideration. Water is pumped 
a distance of 38 miles to Sui from the Indus 
River and the need for its conservation is 
great. Difficult up-country transportation 
and the short time permitted for erection 
limited the choice of boiler plant, and the 
remoteness of Sui from large electricity 
undertakings entailed it being self-supporting 
as far as power supplies are concerned, and, 
in addition, the power had to be provided 
for the needs of the residential area, admini- 
strative offices, area workshops, and so on. 

The raw water is allowed to settle in 
tanks near the Indus River and stored in 
two 10,000-barrel tanks at the purification 
plant. Water required for the plant and for 
domestic purposes in Sui is passed through 
pressure sand filters and water for the plant 
is treated by base exchange softeners. The 
boiler plant consists of three 45,000 Ib per 
hour Babcock and Wilcox FFIS5 No. 36 
integral furnace boilers with a working 
pressure of 400 1b per square inch gauge 
and a steam temperature of 580 deg. Fah. 
A de-aerator heater is provided, together 
with feed water storage, chemical dosing 
pumps, &c. It is proposed to return approxi- 
mately 95 per cent of the condensate so that 
the actual softened water make-up will be 
small. Two 200kW back pressure Westing- 
house turbo alternator sets are provided— 
one operating, the other stand-by. They 
are intended mainly for supplying the elec- 
tricity demands of the Sui area. Both the 
boiler and generating plants are arranged 
with a view to further extension, and in the 


event of the purification plants being out of 


commission they can operate separately 
as a generating station. 

The plant cooling arrangements have been 
designed with special regard to conserving 
water and so air blast coolers are used in 
certain parts of the plant. The cooling towers 
are of Hudson induced draught design, the air 
coolers are of Solo-aire pattern and the water 
cooling towers are of Combine-aire pattern. 
Most of the prime movers in the plant are 
back pressure turbines which exhaust at 
50 Ib per square inch into the process steam 
mains. A Solo-aire cooler is provided for 
condensing steam surplus to actual 
requirements. The Sui gas purification plant 
is fully controlled and instrumented and a 
control room is centrally located within the 
plant area. Instrument air is provided by an 
electrically-driven air compressor, the com- 
pressed air being dehydrated before being 
passed to service. A separate fire system 
is incorporated, charged by two 250 gallons 
per minute diesel-driven pumps connected 
to the water storage tanks. 

Another 193-mile pipeline is under way 
so that Multan in South Punjab may have the 
benefit of the Sui natural gas. In the mean- 
time, power stations and factories at Karachi, 
Hyderabad, Rohri and Sind are switching 
from coal and furnace oil to Sui natural gas. 
Beginning with land clearance over a 40ft 
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wide right-of-way, construction work com- 
menced on the Sui—Multan gas pipeline 
project in October, 1956. The first joint was 
welded on December 18 and within a month 
37 miles of pipe were strung, welded, coated, 
wrapped and laid in the ditch. The illustra- 
tion shows a pipe string being coated and 
wrapped. The main line spread camp was 
moved from Dohli to Jamaluddin Wali, 90 
miles away, and most of the heavy equipment 
had to be ferried across the Indus by pon- 
toons. The construction of the 112 miles 
of the pipeline between the Indus and the 
Sutlej rivers was completed early in March, 
1957. The crossing of these two rivers 
presented a formidable problem. The cross- 
ing of the Indus, which is flooded to a width 
of 7 miles in the rainy season and sends its 
waters down at a speed of about 10 knots, can 
be accomplished only during the winter 
months (December—February), and had to 
wait until the end of 1957. A construction 
camp was set up on the south bank of the 
Sutlej and all the special equipment needed 
for excavating a trench 3 miles long and 
27ft below and across the bed of the 
Sutlej, consisting of pontoons, dewatering 
equipment and a dredger, was collected on 
site. Drive point wells will be sited at Sft 
intervals and connected to a high-capacity 
pump to allow the ground water level to be 
lowered so that excavation work may proceed 
in a comparatively dry condition. Construc- 
tion of repeater stations, built at approxi- 
mately 35-mile intervals along the line, and 
designed to house both the radio and cathodic 
protection equipment, progressed steadily 
in the early months of 1957. The Sutlej 
River crossing camp was linked by high- 
frequency radio with the office of the chief 
engineer in Karachi and maintained a com- 
munications link between the camp and 
headquarters. 

In July, 1957, the Sui Gas Transmission 
Company completed the 217-mile long Sui-— 
Multan gas pipeline with the unavoidable 
exception of the 6-mile Indus crossing. The 
most difficult part was laying the 7000ft 
of pipe across the Sutlej at a depth of 27ft 
below the bed of the river. This was 
facilitated by the use of special dewatering 
equipment, which lowered the underground 
water level by I5ft to 17ft, thereby creating 
dry conditions for the excavation and removal 
of 1,500,000 cubic feet of earth and sand 
between the ground level to water level at 
this river crossing. The underwater crossing 
of the Sui-Multan gas line across the Indus 
River has been postponed, and instead a new 
83-mile long, 103in diameter, line is being 
laid to make Sui gas available by mid-1958 
from the Rohri headquarters of the company, 
to the complzted portion of the 16in diameter 
Multan line east of the Indus. This decision 
was taken in view of the great cost of con- 
structing a reliable underwater crossing of 
the river. Following the completion of the 
Guddu barrage adjoining the proposed 
underwater crossing site of the Sui-Multan 
gas transmission line, it is planned to com- 
plete the line from Sui to Multan by installing 
a 16in section across the barrage itself. When 
this job is done the 103in line will be available 
for recovery and use for pipeline extensions 
beyond Multan. The company has completed 
four repeater stations installed with diesel- 
driven generators to be replaced later by gas- 
engine-driven electric generators. To ensure 
high-frequency radio communication it has 
set up two 150ft high steel pylons at Multan 
and Shujabad and is installing a third one at 
Uch. Construction work is under way on 
the 140,000kW power station near Multan, 
for which turbines, boilers, plants and other 
machinery are expected to arrive in time to 
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enable installation to be commissioned by 
mid-1959. By the end of June, 1958, how- 
ever, Multan and other places along the 
pipeline will be able to get Sui gas for indus- 
trial purposes. 

The external diameter and wall thickness 
of the Sui-Multan pipe are I6in and jin 
respectively, the same dimensions as the pipe 
employed on the 350-mile Sui-Karachi line. 
Haif of the pipe for the Multan contract 
is being provided by Stewarts and Lloyds and 
the balance by Dalmine, of Italy. It is 
possible that a decision may be made in the 
near future to extend this line from Multan 
through Lyallpur and Lahore, a distance of 
200 miles, to benefit industrial consumers in 
the region. 

By mid-1957 more than a hundred indus- 
trial and commercial consumers were using 
Sui gas in West Pakistan. They included 
cement works, cotton mills, power stations, 
car manufacturers, glass works, steel re- 
rolling mills, bakeries, soap works and brick 
kilns. In October a contract was awarded 
for the building of an ammonia plant at 
Multan to a French group by the Pakistan 
Industrial Development Corporation. It 
will have a daily production capacity of 
200 tons of ammonia and will be equipped 
to convert half this amount into urea and 
the rest to other ammonia fertilisers. The 
French consortium is to give technical 
assistance to Pakistani staff during the first 
two years of operation. 

Direct comparisons between the price 
of gas and oil are not possible because of 
price variations in diverse areas, the differ- 
ences in efficiencies of various processes 
and operating conditions in disparate indus- 
tries. On an average the cost of gas is 5 per 
cent less than that of the furnace oil on 
present prices based on the gross calorific 
values of both fuels, but the operating effi- 
ciency of gas may be as much as 40 per cent 
more than oil in certain treatment processes 
such as glass making. Other advantages 
attached to gas are not readily assessed, 
however. Its use saves fuel losses, and being 
easily controllable automatically or manually 
it saves On pumping, heating or atomising. 
It is available at the turn of a tap and it 
saves storage, handling and transportation 
charges. The price of gas to general industrial 
consumers was reduced by one anna per 1000 
cubic feet, from the beginning of this year. 

Taking the calorific value of furnace oil 
as 16,600 B.Th.U. per pound and of Sui 
gas as 975 B.Th.U. per cubic foot, the actual 
savings to consumers in various areas are 
shown in the following table : 


Savings 
Location effected by 
use of gas, 
per cent 
Landhi Trading Estate (bulk lorry delivery) 8-44 
Sind Industrial Trading Estate (bulk lorry delivery) 5-70 
Hyderabad (rai! tanker delivery) 5:80 
Sukkur (rail tanker delivery) 9-70 


When these direct savings are compared 
with the other advantages of gas over 
competitive fuels the economies of using 
gas are readily apparent. In 1956 Sui gas 
saved Pakistan from importing 160,000 tons 
of furnace oil which would have cost the 
country Rs. 15,000,000 in foreign exchange, 
besides obviating strains on shipping, rail 
and road facilities to handle this liquid fuel. 

The first gas well of East Pakistan was 
brought in as a producer on July 20, 1957, 
at Sylhet. Its production through 2in 
tubing gave a flow of nearly 15,000,000 
cubic feet of gas per day. Completion of 
PPL’s third well marks the beginning of 
the development of the Sylhet gasfield, 
reckoned to make a major contribution 
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to East Pakistan’s industrial progress. 
Presence of natural gas in Sylhet was first 
discovered in May, 1955, when PPL’s first 
test well blew out through a crater some 
200 yards from the well, and the emerging 
gas caught fire, destroying well, drilling 
equipment and industrial and_ residential 
establishments. Drilling of Sylhet Well 
No. 2 began in May, 1956, but was abandoned 
due to the high pressures encountered, 
and additional seismic work was carried 
out to select a location for a new well. 
The latest indications are that there is a 
proved reserve of 150,000 million cubic feet of 
gas, while the possible reserves may well 
exceed 210,000 million cubic feet, with a heat 
content of about 1000 B.Th.U. per cubic foot. 

Sylhet natural gas is purer than the Sui 
gas and will therefore not require the com- 
plicated and expensive purification plant as 
at West Pakistan, and is of great potential 
value as fuel since East Pakistan is deficient 
in energy sources. Projects and industries 
reckoned to benefit most from the availability 
of Sylhet gas are thermal power stations 
for electricity generation, production of 
synthetic fertilisers, cement works, glass 
manufacturing plants, brick kilns, &c. A 
report on the Sylhet-Dacca gas pipeline 
was submitted to the Pakistan Government 
by P.P.L. With the discovery of high- 
pressure natural gas in Sylhet, East Pakistan, 
in mid-1955 and confirmation by further 
drilling in August, 1956, it became apparent 
that a potential source of indigenous fuel 
existed there. Reserves of 70,000 million 
cubic feet can be taken as proved, while the 
probable reserves are likely to be of the order 
of 300,000 million cubic feet. P.P.L. have in 
hand a seismic survey of the Sylhet structure 
and are planning to drill a development 
early this year to test the gas bearing zone. 
[he amount of gas probably recoverable 
is equivalent to 7,000,000 tons of oil and is 
sufficient to supply 20,000,000 cubic feet 
per day for forty-one years. . 

It is reckoned that the actual consumption 
in the Dacca area will be 9,000,000 cubic 
feet per day by -1959 and 20,500,000 cubic 
feet by 1965, including 5,000,000 cubic feet 
for the projected fertiliser plant. In addition 
to power and fertiliser production, it is likely 
that the gas would be used for the cement 
works at Chattak. To transport gas from 
Sylhet to Dacca it will be necessary to con- 
struct a high-pressure transmission pipeline 
of 8in diameter and 145 miles in length. 
This provides for a maximum ultimate 
capacity of 24,000,000 cubic feet per day, 
without compressors, assuming an_ inlet 
pressure of 1200 Ib per square inch gauge. 

The report recommends that the pipeline 
follows the main road going south-west 
from Sylhet to the Kusiyara River, continues 
southerly to Shaistiganj, roughly parallel 
to the East Bengal Railway line from 
Shaistiganj to Itakhola, veers west, and then 
south to a point on the Demra road 5 
miles east of Dacca. The project must be 
so organised that construction can begin 
about December | and be completed before 
the monsoon starts in mid-May. If approved, 
construction might be commenced in 
December, subject to delivery of pipe and 
ancillary equipment, and completed by May, 
1959, by which time the Shaistiganj thermal 
electric station is scheduled to have been 
in operation for one year. The scheme 
envisages a headquarters station at Sylhet, 
a terminal station at Dacca and a repeater 
station adjoining Itakhola. Provisions for 
high-frequency radio and very-high-frequency 
radio communications have been included, 
as well as those for complete cathodic 


protection. 


THE ENGINEER 


With the greater bulk of the industry of 
East Pakistan concentrated in the Dacca 
area the pipeline would give great impetus 
to industrial development in East Pakistan 
by providing a cheaper source of fuel at 
Dacca and along the route of the pipeline. 
The use of Sylhet gas in the Sidharaganj 





Nov. 28, 1958 


thermal electric station would also allow 
lower electricity rates in the area, thus 
providing further stimulus to industrial 
expansion. Saving in foreign exchange 
through reduction in imported furnace oil 
requirements is another advantage offered 
by the scheme. 


Jodrell Bank Radio Telescope 


We print below an excerpt from the speech made by Sir Raymond Street before 

the Court of Governors of the University of Manchester on November 12. It 

relates to the radio telescope at Jodrell Bank, to its performance, to its cost and 
to the appeal for funds which the University is to make. 


EFORE concluding I wish to make 

special reference to the topic of the radio 
telescope at Jodrell Bank which has been 
mentioned, | imagine, in every newspaper 
in the world, or very nearly so, in the last 
few days, because of the American lunar 
probe experiments. You might think it 
strange if a subject of such immense interest 
to the world at large at this present moment 
were not to be mentioned at a Court Meeting 
of the University to whose credit this unique 
achievement stands. 

I acknowledge that we have been subjected 
to criticism as regards the financial and 
administrative arrangements at various stages 
of the history of the enterprise. We at the 
University have resisted every temptation to 
enter into public discussion of such criticism 
which might, in any way, diminish, or lead 
to misunderstanding concerning the immense 
achievement at Jodrell Bank. For we believe 
that the radio telescope cannot be described 
in lesser terms. It is an immense achievement 
whether viewed as a piece of scientific equip- 
ment conceived by Professor Lovell or as an 
unparalleled feat of engineering designed by 
Mr. Husband. Every day that passes 
emphasises these facts and the time is at 
hand when all due acknowledgments to the 
help we have received from many sources, 
may be made. 

In the meantime there are one or two 
things I wish to emphasise to-day. We have 


received continuous encouragement and 
assistance from the Press. Its support has 
been, at every stage, invaluable. Unfortu- 


nately, however, there has been some sugges- 
tion that British industry has been unhelp- 
ful. The facts are far otherwise. Although 
we have not yet made any formal appeal for 
the funds which will enable us to clear off the 
deficit on the cost of the instrument, we have 
already received a sum of £10,000 from 
Henry Simon, Ltd., and £10,000 from 
Simon-Carves, Ltd. And throughout the 
whole undertaking the University has been 
sustained by the co-operation—almost 
amounting to partnership—of the many firms 
engaged on the project and chiefly by the 
main contractors, the United Steel Com- 
panies, Ltd. That company’s co-operation 
in the building of the telescope has, I feel 
sure, caused them on many occasions to 
rate the final achievement much above purely 
financial consideration. Indeed we know 
full well that from the company’s point of 
view their association with the University in 
this venture has not been financially profitable, 
but in view of the novel character of the 
structure and its great importance to scientific 
developments in this country, they have never 
failed to meet our requests. We are greatly 
their debtors on this account and in my 
opinion the nation and world of science are 
also in their debt. These remarks of mine 
will make clear that the University already 


has cause to be grateful to British industry 
in this matter. 

As to the criticisms made at various points 
I think the Court of Governors will feel as 1 
do that the whole story reflects a brilliant 
light of credit on all concerned. The critic- 
isms arose from the fact that the Public 
Accounts Committee, in the perfectly proper 
execution of their public duty, began to 
discuss in public some aspects of the finances 
which the University was not at liberty to 
deal with in equal publicity because of the 
complexities of its legal and honourable 
commitments to other parties. This made it 
possible for the public to think the finances 
had in some way been handled inadvisedly. 
This was not really so. True, there were 
developments which nobody foresaw at the 
outset. But I venture to assert that no 
comparable pioneer enterprise has ever 
proceeded from conception to fulfilment 
without at least some unexpected develop- 
ments. The fact is that Britain is first in the 
field with a new scientific instrument of 
fantastic quality, at a total cost far below 
what others will be soon paying for similar 
instruments and Britain’s contributions to a 
new field of knowledge will in consequence 
for ever redound to our credit. It is true 
we at the University might have taken 
different decisions as each of the several 
unforeseen developments in our problems, 
scientific or financial, emerged. So might 
the generals in command of any military cam- 
paign. But the proof of the pudding, for 
generals, is the success of the campaign and 
the proof of the pudding for the University 
is success in achieving the original conception 
in time for it to play an irreplaceable part in 
historic scientific events. 

As to the amounts still outstanding in the 
total cost I am sure we will be able to attract 
satisfactory contributions. Before the end 
of this month we shall be addressing an 
appeal to those whom we believe may be dis- 
posed to help us. We feel confident that 
there will be many who will be extremely 
keen on this great national achievement, 
resounding round the world from the 
Brussels Exhibition to Cape Canaveral and, 
no doubt, Moscow and will be ready and will- 
ing to help the University to wipe off what is 
relatively a small debit balance and so free 
us for scientific work of the first order of 
importance and urgency. Anybody who 
feels moved to give before being formally 
asked to do so and believes with the sooth- 
sayer that he gives twice who gives quickly 
will find our Treasurer already primed with 
a book of receipts. 

More will fall to be said about this Man- 
chester University achievement in coming 
days. Meanwhile we can all rejoice in an 
accomplishment which will for ever reflect 
honourably on the vision and enterprise of 
the University. 
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Redesigned Hydraulic Dampers 


Hydraulic dampers for vehicle suspensions are necessarily light and correspond- 


ingly highly loaded : 
maintenance cost. 


their design is a difficult compromise between initial and 
The latest Girling telescopic unit renders maintenance 


relatively undemanding in skill, since it is never serviced; a unit that has 


deteriorated is scrapped and renewed. 


HE new Girling C.S.V. damper is a com- 

pletely sealed unit which is discarded and 
replaced when any deterioration becomes 
apparent. While it is realised that different 
settings are needed on different cars according 
to the roads they use. and on the same car 
according to the driver, it is believed that by 
sacrificing any means of adjustment a cleaner 
and, hence, more reliable product can be 
secured. It is also admitted that manufac- 
turers will not be prepared to hold at all 


their service depots stocks of dampers of 


different settings, but it is hoped that the 
performance of the damper will be sufficiently 
good to reconcile the designer to, virtually, 
designing the car around the damper. The 
particular virtue of this damper is claimed to 


be long-term stability : chrome surfacing of 


the piston-rod, the absence of screw fittings, 
and the design of the valves is expected to 
reduce the rate of departure from initial 
settings by a factor of two or more. The life 
achieved in service will, clearly, depend on 
the installation, but is expected to be a fairly 
large fraction of a car life. The new damper, 
in two sizes, lin and lin, is intended to 
supersede all Girling telescopic dampers at 
present in production for cars. 




















Section through the ‘‘ C.S.V."’ completely sealed 
damper at the unsprung end. Above is seen a piston 
of the design now superseded 





The construction is basically conventional, 
with a working cylinder inside a reserve 
cylinder, and a cylindrical shield moving with 


the piston-rod, but there is a fourth cylinder 


fitting within the reserve. Oil passing through 
the piston-rod guide bush emerges outside 
this tube, and to enter 
the reservoir must 
pass through the nar- 
row annulus between 
the tubes. This space 
is so constricted that 
capillarity keeps it full 
of oil, so that aeration 
of the oil passing the 
guide is reduced. The 
oil is also brought 
into intimate contact 
with the outer wall 
of the reservoir, and 
although the wall here 
is partly screened by 
the outermost tube, 
some reduction in oil 
temperature results 
(see also below). The 
lower part of this drain 
tube is swaged to co- 
operate with flanges on 
the outer wall of the 
working cylinder to 
baffle the movement of 
the reservoir oil excited 
by the motion of the 
unsprung masses, and 
therefore reduce aera- 


tion. Our section 
through a _ complete 
damper shows these 


four concentric tubes 
and the baffles above 
the reserve of oil. 

The short-term stab- 
ility, or dynamic loss, 
is claimed to compare favourably with other 
dampers on the basis of tests carried out at a 
temperature of 150 deg. Cent. It is realised 
that this comparison is not valid, as would be 
one at equal rates of energy conversion, but 
it is believed that only small changes in heat 
dissipation can be designed in without 
markedly affecting the cost of the product, 
and that competitive dampers are therefore 
likely to run at closely the same temperature. 

The basis for the claimed long-term 
stability of settings (in the case of the Igin 
unit used on all Jaguar cars, around 10 per 
cent or less after 750 miles on pavé) is the 
design of the valves. In the simplest terms, 
low-rate springs have been used so that a 
measure of permanent set does not greatly 
reduce the force exerted. In our drawing it 
can be seen that the rebound valve in the 
piston consists of an annular diaphragm held 
on to an annular seat by a coil spring in 
compression. (Bleed during slow movements 
takes place through radial cut-outs in the 
topmost lamination of the diaphragm.) 


This contrasts with the previous design of 


piston, in which the spring also was an 
annulus, and the deflection represented a 
large strain. The new valve is claimed to be 
particularly quiet in bleed operation, and 
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when this feature is not important a short 
path bleed is employed, this consisting of a 
small hole in the shim seen on top of the 
(bump) transfer valve plate, and a hole, 
shaped to form a baffle, in the plate. 

The inlet valve is a very lightly loaded steel 
shim, since the pressure difference to effect 
recuperation is exceedingly small. It will 
be noticed that all the valves are assembled 
by spinning over the carriers : to determine 
the optimum settings for a given car, special 
dampers with screwed-up adjustable valves 
are used. There are normally supplied five 
different bleed settings in both bump and 
rebound directions, with a choice of setting 
at, normally, 2lin per second over a wide 
range : for the lin unit, between 135 lb and 
450 lb in rebound. As has been made clear 


Wheel vibrator for assessing the condition of dampers: notice the 
mechanically driven recording chart 


above, setting is carried out by no one other 
than Girling, Ltd. 

To afford a check on the condition of 
dampers in service, Girling uses and recom- 
mends the Beissbarth wheel vibrator illus- 
trated. A car is manceuvred so that one 
wheel rests on the tray of the vibrator, and a 
stylus is mounted on the wheel hub opposite 
the centre of the wheel. The moving chart 
recorder is held against the stylus by a soft 
spring, thus obtaining a record of wheei 
travel in the vertical direction. The frequency 
of excitation can be varied to find resonance, 
and a useful indication of damper effective- 
ness can be obtained by recording the decay 
of the oscillation when the excitation ceases. 
The results are, of course, only comparable 
between cars of the same design. 


RADIO AND ELECTRONIC COMPONENT SHOW, 1959. 

The sixteenth annual Radio and Electronic Com- 
ponent Show, organised by the Radio and Electronic 
Component Manufacturers’ Federation, is to be held 
at Grosvenor House and Park Lane House, London, 
W.1, from April 6 to April 9, 1959. Admission 
(from 10 a.m. to 6 p.m. daily) is by invitation only : 
applications for tickets to be made to the Secretary, 
R.E.C.M.F., 21, Tothill Street, London, S.W.1. 
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Metallurgical 


Nitrogen in Stainless Steels 


A SUMMARY Of six papers on nitrogen- 
bearing austenitic steels presented at the 
Electric Steel Conference, A.I.M.E., Pitts- 
burgh. on December 5, 1957, is given by 
E. C. Wright.* The low-carbon nitrogen- 
manganese-chromium steels resemble the 
usual chromium-nickel austenitic steels, but, 
in applications requiring a non-magnetic 
alloy, have been more resistant to trans- 
formations during magnetic conditions than 
those more commonly used. 
nitrogen solubility becomes, therefore, impor- 
tant. Langenberg and Day, using the 
published binary diagrams. calculated the 
maximum nitrogen content in any given series 
of complex alloys containing the elements 
shown in Fig. 1, where S, is “the nitrogen 
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Fig. 1—Nitrogen solubility index in steels at 1600 deg. 

Cent. (2910 deg. Fah.) as affected by the presence oi 

various common alloying elements. Elements with 

lines inclined upwards decrease nitrogen solubility in 

liquid steel ; elements with lines inclined downwards 
increase nitrogen solubility 


solubility index.” The authors calculated 
the maximum solubility of nitrogen in thirty 
typical alloy steels by an ‘algebraic method 
described in the paper. Melts of the corres- 
ponding compositions were then made, 
when the nitrogen contents actually found 
agreed closely with those predicted. Thus, 
an 80—5—15 Fe-Cr-Mn alloy contained 0-13 
per cent of nitrogen, against 0-14 per cent 
predicted, a 74-18-8 Fe-Cr-Ni alloy con- 
tained 0-19 per cent of nitrogen, as had been 
computed ; a 93-2-5 Fe-V-Mo alloy con- 
tained 0-077 per cent nitrogen, compared 
with 0-078 per cent predicted, and a 56-16 
16-12 Fe-Cr-Mn-Ni alloy contained 0-27 per 
cent of nitrogen, 0-26 per cent having been 
predicted. 

One must consider not only the solubility 
of nitrogen in liquid steel, but also that after 
solidification, for the evolution of nitrogen 
can cause porosity in the solidifying metal. 
To throw further light on this relationship, 
two series of melts were made in an induction 
furnace under one atmosphere of nitrogen. 
[he base composition was 16 per cent 
chromium and 15 per cent manganese, 
respectively ; nickel being varied in both 
series from 0 to 10 per cent. To ensure 
saturation, more nitrogen than the predicted 
maximum was added as nitrogen-bearing 
ferro-chromium. Forty minutes after the 
last addition, a lin bar was cast. It was 
found that, with increase in nickel content, 
the solid solubility of nitrogen also increased, 
although, as seen in Fig. 1, nickel decreases 
the solubility of nitrogen in the molten alloy. 
This anomaly can be explained by the fact 
that nickel is an austenite stabiliser, and has 
little effect on the solid solubility of nitrogen 
in austenite. and no ferrite was found in 


* Metal Progress, July 1958, page 136 
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the high-nickel alloys when solidified. The 
authors quote a number of compositions 
which can contain nitrogen at any desired 


level up to 0-3 per cent, with no trace of 


porosity from excess nitrogen dissolved in the 
molten metal. 

A similar paper by G. R. Adams, J. 
Thompson and W. O. Binder contained the 
results of some ninety melts of a 0-06-0-08 
per cent carbon, 0-4-0-5 per cent silicon. 
17-5 per cent chromium steel in a basic-lined 
induction furnace. The composition also 
included from 0 to 5 per cent of nickel and 
7 to 14 per cent of manganese. with varying 
amounts of nitrogen up to eight parts per 
million. Ingots cast 2in square were sectioned 
longitudinally for porosity, attributed by the 
authors solely to the rejection during solidi- 
fication of nitrogen ih excess of the solid 
solubility limit. The results, shown in Fig. 2. 
agree very well with those obtained by 
Langenberg and Day, shown in Fig. 1. The 
maximum allowable nitrogen content in such 
Steels, if the production of gassy ingots is to 
be avoided, is thus readily determinable. 

The Kjeldahl wet chemical method for 
nitrogen analysis in electric furnace steels 
was discussed in considerable detail by 
R. H. Colin, who doubted whether uniform 
samples could be obtained from the electric 
furnace bath. A bomb type of mould has 
therefore been used to obtain samples at 
four different locations and depths of the 
bath. Preliminary tests show very uniform 
results in all grades except Type 321 (18-10 
Ti) if three factors—homogeneous distribu- 
tion of nitrogen in the bath, reproducible 
sampling practice and accurate analysis 
are under control. The amount of nitrogen 
present ranged from 0-029 to 0-040 per cent 
before the ferro-alloy addition. In final tests. 
it increased to 0-040 per cent, from absorp- 
tion under the are and in teeming. Several 
rapid methods for nitrogen in the preliminary 
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for the chromi ganese steels will give rise to 

gassy ingots. Base composition of the steel is : 

0-06-0-08 per cent carbon ; 0-4~-0-5 per cent silicon ; 
17-5 per cent chromium 





tests (before nitrogen alloy addition) were 
described, some of these taking only some 
ten to twenty minutes. According to Colin, 
such nitride-forming elements as titanium, 
zirconium, vanadium, niobium and tantalum 
were finally dissolved by the boiling dilute 
mixture of sulphuric and phosphoric acids. 


As distinct from aqueous methods of 


determining nitrogen, this conference also 
included three papers describing vacuum 
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fusion processes in great detail, covering a 
description of the apparatus, the methods of 
operation and the results obtained. Con- 
trary to the opinion, expressed above, that 
complex nitrides can be determined by 
aqueous methods, it was positively stated 
that titanium, zirconium and other refractory 
nitrides can be determined only by the 
vacuum method. 


Precautions When Chromium-Plating 
Steel 


AN amendment to Federal Specification 
QQ-C-320 requires the shot-peening of steel 
before chromium-plating for all applica- 
tions where fatigue strength is considered 
important. This matter is discussed by B. 
Cohen,* who divides fatigue in steel into two 
classes : (a) high-stress, low-cycle fatigue ; 
(6) low-stress, high-cycle fatigue. Chromium 
electrodeposits cause a drastic reduction of 
the fatigue strength of the basis metal, this 
being attributed by Cohen chiefly to high 
residual tensile stresses in chromium plate. 
It is generally known that this prejudicial 
effect increases with the hardness and tensile 
strength of the steel. Hydrogen embrittle- 
ment of steel also increases with increase in 
tensile strength, this explaining the need for 
baking after chromium-plating. The effect 
of hydrogen embrittlement is predominant 
in high-stress, low-cycle fatigue and becomes 
most pronounced in static failure. The effect 
of chromium-plating is most pronounced in 
low-stress, high-cycle fatigue or at the 
endurance limit. 

Samples machined from jin diameter bar 
stock of S.A.E. 4340 steel (0:25-0:35 per 
cent carbon, 0-050 per cent (maximum) 
sulphur, 0-040 per cent (maximum) phos- 
phorus, 0-40 to 0-60 per cent manganese, 
0-80 to 1-10 per cent chromium, 0-15 to 
0-25 per cent molybdenum) were heat-treated 
in two groups to Rockwell C46 (97 tons per 
square inch) and Rockwell C53 (116 tons per 
square inch), respectively, being then finish- 
machined and super-polished. One-third 
of each group were shot-peened in accordance 
with Specification MIL-S-13165A, using a 
shot-peening intensity of 0-010 as determined 
by the Alman strip method given in this 
specification. All test pieces were plated in a 
conventional chromium-plating bath con- 
taining 33 oz per gallon of chromic acid with 
a CrO, : SO, ratio of 100 to 1, other details 
being : current density, 2A per square inch ; 
time, three hours; chromium. thickness, 
3-5 mils ; bath temperature, 130 deg. Fah. 
After plating, one-half of each group were 
baked at 375 deg. Fah. for three hours. 

In fatigue tests made on a rotating beam 
machine of R. R. Moore type, the chromium- 
plated, high-strength (116 tons per square 
inch) steel specimens showed only a slight 
decrease in fatigue strength as compared 
with the drastic decrease (as much as 50 per 
cent) obtained with specimens not shot- 
peened before plating. Shot-peening of 
medium strength (97 tons per square inch) 
steel actually increased the fatigue strength. 
Shot-peened, chromium-plated specimens 
baked at 375 deg. Fah. for three hours after 
plating had an endurance limit 18 per cent 
greater than that of the unplated metal. It 
should be recognised that high-strength steel 
has a greater resistance than medium-strength 
steel when shot-peened with the same 


* Metal Progress, July, 1958. page 112. 
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intensity, being thus less cold worked and 
having a thinner layer of residual compres- 
sively stressed material at the surface. A 
higher shot-peening intensity, giving greater 
plastic surface deformation, would probably 
increase its effectiveness with high-strength 
Steels. 


Guide to Forging Methods 


MetuHops of forging are the subject of an 
editorial report,* prepared with assistance 
from various quarters. There are four types : 
(1) smith forging ; (2) drop forging ; (3) 
machine (or upset) forging, and (4) press 
forging. Smith forgings include hammered 
forgings, hand forgings and flat die forgings. 
Although final forming may require a few 
simple hand tools, no impression dies are 
used. The smith hammer may include the 
helve and power hammer in sizes from 15 |b 
to 500 Ib, the steam forging hammer in sizes 
from 2001b to 20,000 lb, and the forging 
press (not the type used for impression die 
forging) in sizes from 200 to 15,000 tons. 
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Fig. 1—Recommended edge radii for forgings 


Drop forging involves regulated intermittent 
pressure of the drop hammer, using dies that 
contain the shape and contours of the 
finished forging. The top die is fastened to 
the hammer ram, and the bottom one to 
the anvil cap of the drop hammer. These 
““closed impression’ dies are carefully 
aligned to ensure accuracy of dimensions of 
the finished forging. The use of closed im- 
pression dies is also characteristic both of 
upset and press forging. Machine or upset 
forgings are made by using a horizontal type 
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Fig. 2—Recommended fillet radii for forgings 


of double-acting press, which pushes or 
squeezes the plastic metal into the die 
cavities ; the press being commonly known 
as an “ upsetter.’’ Press forging also involves 
the pushing or squeezing of metal into a die 
impression, but in a vertical—rather than a 
horizontal-type press. In terms of quality 
of the resulting forging, all three methods 
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using closed-impression dies are comparable. 
Design of the forging is important. One 
design requirement is that of forging draft, 
the slight taper given to the sides of a forging 
to permit its withdrawal from the finishing 
die impression. In normal practice, the 
angle for outside draft is 7 deg. ; for inside 
draft, 10 deg. The use of generous radii 
and fillets provides more room for the 
change in direction in metal flow, results in 
less wear of dies and reduces costs. Sharp 
radii and fillets tend to give rise to unfilled 
sections, forging laps and cold shuts. Recom- 
mended edge radii are shown in Fig. 1, and 
recommended fillet radii in Fig. 2. Pockets 
and recesses in the forging necessitate corre- 
sponding raised sections in the dies. It is 
more difficult for the metal to flow over these. 
If they are too thin or too high, they will heat 
up much more rapidly than the rest of the 
die. In designing ribs, the height should be 
as small as possible and there should be a 
full radius at the top. Large draft angles on 
the sides of the ribs are also advisable. 


Vacuum Flow Steel Degassing 

A VACUUM flow steel degassing process 
developed by the Henrichshiitte, one of the 
oldest steel plants in the Ruhr, is described 
by F. W. Starratt.* It is used to avoid the 
incidence of flaking in heavy castings and 
forgings, resulting from contamination by 
hydrogen and other gases, and has been in 
commercial use for over six months with 
apparent success, being capable of bringing 
the hydrogen, nitrogen and oxygen contents 
of all types of steel to proportions as low as 
those obtained in vacuum casting techniques. 
The operation is carried out in normal steel 
ladles of capacities between 60 and 80 metric 
tons, and is adaptable to all types of carbon 
steel—rimming and killed—as well as most 
alloy steels. 

A diagram of the apparatus is shown 
below. The cylindrical container with two 






VACUUM 


DUST 
CATCHER 


Schematic diagram of the vacuum flow degassing 
apparatus 
pipes protruding is lowered into the steel 
bath in the ladle until the pipes extend below 
the level of the metal. The vacuum pumps 
consist of an initial series of three Roots 
pumps in parallel with a capacity of 28,000 
cubic metres per hour. This is followed by a 
second series of two Roots pumps in parallel 
with a capacity of 6000 cubic metres per 
hour, and one further Roots pump of 1000 
cubic metres per hour capacity. The final 
pump is a water-ring pump, with an eccentric 
paddle wheel type rotor, having a capacity of 
750 cubic metres per hour, exhausting the 
gases through a pipe into the atmosphere. 
The vacuum created in the chamber causes 
the metal level to rise in both pipes, but small 
quantities of argon gas are blown into the 
lower end of one of the protruding pipes, 
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thereby causing a flow of metal up one of 
the connecting pipes, through the container, 
and down the other pipe. A vacuum of 
0-lmm Hg is maintained in the container. 
Between the container and the vacuum pumps 
is a cyclone dust catcher, as shown in Fig. 1. 
The degassing process is continued until the 
proper gas level has been reached. Con- 
tinuous samples of gas are taken from the 
final pump, and analysed in an Orsat appa- 
ratus, the end point of the process being 
determined from this analysis. Although 
operating figures have not yet been released 
by the firm, the capital costs are obviously 
quite low. 


Determination of Forming Limits for 
High-Strength Metals 


A NEw method of assessing forming limits 
for high-strength metals, including titanium, 
has been devised by Chance Vought Aircraft 
Inc., Dallas.* Samples of sheet are inserted 
between dies of special design in a hydraulic 
press of Guerin type, so as to produce an 
angle section with a series of dimples increas- 
ing in depth across the angle. The dié design 
is such that the forming capabilities of the 
material can be assessed by observing which 
of the dimples have fractured. One set of 
dies is capable of testing sheet 0-010in to 
0-040in thick, and a second set . sheet 
0-050in to lin thick. Tests can be made at 
the rate of forty to sixty per hour. The 
samples need not be machined to close limits, 
and special preparation of the edges is not 
required. It is claimed that this method, 
for which patent application has been made, 
permits accurate prediction of the limits 
for forming titanium without rupture. 


Spectrographic Analysis of Oxygen 
in Titanium 

A SPECTROGRAPHIC method for the analysis 
of oxygen in metals, which had been applied 
to carbon steels, has been further investi- 
gated by R. E. Heffelfinger and W. M. 
Henry,f to find out its suitability for the 
analysis of oxygen in titanium. The apparatus, 
which is described and illustrated, consisted 
of normal spectrographic equipment and a 
specially constructed arc chamber, designed 
to hold thirteen electrodes, with gas-vacuum 
apparatus with which absolute pressures of 
about 5x10“mm Hg were obtainable. 
Oxygen was released from the titanium into 
an argon atmosphere by striking a direct 
current arc on the titanium sample and a 
platinum film supported on a graphite 
electrode. The optimum ratio of platinum 
to titanium was 5/1. The spectra of oxygen 
and argon were photographically recorded 
and the ratio between intensities of selected 
oxygen and argon lines was determined. By 
comparing these intensity ratios with similar 
ratios for titanium samples of known oxygen 
content, a method of oxygen determination 
accurate within -+-5 per cent is obtained. 

The standards used in the investigation 
were analysed by the vacuum fusion tech- 
nique, but it may ultimately be possible to 
produce further samples synthetically. By 
recording line intensities with photo tubes 
instead of film, the precision of the method 
could be increased by a factor of two or 
three. The method was rapid and the 
installation of equipment quite economical if 
applied in a laboratory already provided with 
the basic equipment for spectrographic 
analysis. Two operators should be able to 
complete twenty-four to thirty-six samples in 
eight hours. 





* American Machinist, August 25, 1958, page 80. 


+ Battelle Memorial Institute. Titanium Metallurgica! 
Laboratory. TML 98, April 18, 1958. 
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LETTERS AND LITERATURE 


Letter to the Editor 


(We do not hold ourselves responsible for the opinions of our 
correspondents) 


MR. WATKINSON’S MISSING LINKS 


Sir,— Your editorial of October 31 includes 
the statement that a network of urban motor 
roads is essential, and “ this is one of the 
cardinal facts in London’s road problem.” 
May I add a comment to this ? 

Plans for major new roads in London 
must necessarily be long-term projects, 
entailing very large expenditure, and they 
should not be allowed to obscure the still 
greater importance of the immediate elimi- 
nation of bottlenecks in the existing road 
system. The current road programme is 
concentrating on improvements of this type 
to the system of roads and, coupled with 
regulation of street parking, it should give 
quick and cheap results. New motor roads 
when they are tackled will need very careful 
planning so as to avoid creating new bottle- 
necks where they join into the existing street 
system. It will also be necessary to ensure 
before starting them that additional off-street 
car parking provision would be provided for 
the additional traffic brought into the city. 

But there is a better way—the underground 
railway. The Victoria Line, as proposed by 
London Transport—to run between S.W. 
and N.E. via Green Park, Oxford Circus, 
Euston and King’s Cross, Finsbury, Totten- 
ham and Walthamstow—would do more, at 
less cost, towards solving the traffic problem 
than the construction of new roadways 
across London. The Victoria Line could 
carry 32,000 passengers in one direction in 
one hour. To move the same number of 
people by private car would require a motor 
road of fourteen lanes. The Victoria Line 
would cost, with rolling stock, about 
£55,000,000, but lack of finance at present 
stands in the way of this vital improvement 
for London, for which Parliamentary powers 
have already been obtained. 

R. M. ROBBINS, 
Chief Public Relations Officer, 
London Transport Executive. 
55, Broadway, 
London, S.W.1, 
November 19, 1958. 


Book Reviews 


Analysis and Control of Non-Linear Systems. 
By V. H. Ku. The Ronald Press Com- 
pany, 15, East 26th Street, New York 10, 
N.Y. Price 10 dollars. 

THE analysis of non-linear systems is a 

subject on which much has been written and 

much will no doubt continue to be written in 
the future. Advances are no doubt being 
made, and the introduction of phase-plane 
concepts adds further power to the analyst 
when low order systems are under con- 
sideration. However, the extension of this 
method to higher order systems, where multi- 
dimensional phase space is the working 
medium, is a far cry from the easily conceived 
phase-plane, and considerable effort may be 
involved before this tool is_ sufficiently 
mastered to make it useful in its own right. 
Just as the advocates of relaxation processes 


built up on the basic concepts and entered 
the third dimension, so the phase-plane is 
now becoming the phase space and methods 
are being stretched by earnest researchers to 
a point where the complication of the tool is 
out of proportion to the relative importance 
of the problems being solved. 

This book, however, is an excellent and 
well written account of various types of 
differential equations with notes on. their 
solution. It starts off by defining a non- 
linear system, broadly speaking, as a system 
in which the principle of superposition no 
longer applies, and introduces the phase-plane 
idea in the conventional manner. Various 
analytical methods of solving discrete non- 
linear problems, of interest largely to the pure 
mathematician, are outlined and other graph- 
ical methods receive scant mention. This 
chapter, as indeed the whole book, is liber- 
ally spiced with well chosen examples and 
the complete solutions presented make it a 
pity indeed that some form of cataloguing 
has not been attempted. 

The second chapter gets down to physical 
systems and shows how linear equations of 
mechanical and electrical systems are built 
up, and how the normal functions of nature 
soon turn into non-linearity those pheno- 
mena which we fondly regard as strictly 
linear. The analogy between electrical and 
mechanical systems is developed in some 
detail, but the chapter in the main concen- 
trates on description rather than solution. 
Coming on to specific non-linearities, the 
third chapter concerns itself with non- 
linearities in the restoring force and deals 
mathematically with some of the simpler 
forms of single equations. Phase-plane and 
acceleration plane solutions are shown and 
both mechanical and electrical systems are 
discussed, although this has little real bearing 
on the theme of the chapter which is largely 
mathematical. 

The fourth chapter continues in the same 
vein except that in this case damping is 
introduced. Acceleration plane methods are 
described, but other methods such as power 
series and iteration are considered. An 
interesting numerical example of a step-by- 
step method for solving the appropriate 
phase-plane equation is given, and it is in 
examples such as this that this book is 
unusual and quite refreshing. Various 
equations taken from physical problems such 
as a pendulum and a synchronous motor are 
considered. A short chapter on the classi- 
fication of singularity follows and this again 
is of interest to the pure mathematician 
rather than the system analyst. 

In the sixth chapter autonomous systems, 
i.e. systems in which there is no external 
forcing function, are examined concentrating 
on those with non-linear damping character- 
istics. Various possible methods are out- 
lined including a small perturbation approach. 
The next chapter considers non-linear sys- 
tems with forcing functions and various 
possible means of solution are again outlined, 
in which Van der Pol’s method for a par- 
ticular form of equation is particularly well 
described. Following a highly mathematical 
chapter on sub-harmonics, Chapter 9 enters 
the more absorbing and much more compli- 
cated field of analysis of high-order non- 
linear systems and generally indicates, with 
satisfying mathematical proofs, that multi- 
loop systems can always be described by a 
single high-order equation and that phase 


space methods are then applicable. Various 
higher order equations such as that of 
Blasius and a third order equation from the 
field of fluid dynamics usually associated with 
Schlichting are discussed, and the problem of 
stability in such systems is touched upon. 
Going on to higher orders still, various multi- 
loop systems are introduced and the phase 
space approach to their solution discussed. 
A new technique termed ‘‘ The method of 
simultaneous phase-plane equations ”’ is intro- 
duced in which the simultaneous describing 
equations can be kept in separate form, hence 
facilitating solution. This may well prove 
a useful tool in practice but we feel 
that techniques are being stretched in this 
direction to a point where they may be of 
academic interest but hardly of much prac- 
tical significance to the hard-pressed engineer 
who must have a solution. 

The penultimate chapter is devoted to an 
analysis of non-linear servomechanisms and a 
very important topic, that of the introduction 
of non-linear elements to improve ~ servo 
performance, is discussed. The possibility 
of various modes of operation is mentioned 
and stability criteria touched upon. The 
effect of backlash in various forms of servos 
is introduced and a possible non-linear 
control system for wide range input signals 
mentioned. The last chapter headed ** Non- 
linear Control of Feedback Systems * com- 
mences on a philosophical rather than a 
practical note but gives some theory on the 
introduction of non-linear elements into 
both forward and backward loops. Various 
forms of non-linear feedbacks are discussed. 
Finally, one page is allocated to the most 
powerful method of analysis of non-linear 
systems of all, i.e. modern high speed com- 
puters. In practice, it is generally found that in 
an engineering system, once it becomes neces- 
sary to leave the realm of linear dynamics, 
the problems become so formidable that 
only computer techniques can cope ; it is 
indeed a worthwhile reflection that the most 
complicated equations considered in this 
book still represent relatively simple systems 
only and no analytical break-through in the 
field of analysis of non-linear systems is as 
yet apparent. 

This is an excellent and well-written book 
in as far as it goes and serves as an admirable 
catalogue of simple forms of non-linear 
equations with accounts of various methods 
for their solution. But whilst synthesis of 
non-linear systems may be a job for the 
mathematician, analysis should surely be 
left to the computer engineer and books 
such as this, whilst interesting academic 
exercises, do not fall within the province of 
the practical engineer. 


Nomograms for Chemical Engineers. By O. P. 
KHARBANDA, D.Ch.E., A.M.1.Chem.E. 
Academic Press Inc., New York. Hey- 
wood and Co., Ltd., Ingersoll House, 9, 
Kingsway, London, W.C.2. Price 80s. 
THis volume includes over 100 nomograms 
which have been collected from published 
literature, the selection being determined 
on the basis of giving the maximum coverage, 
and none being confined to one property of 
one compound. The nomograms are grouped 
in three broad divisions ; one contains those 
relating to physical properties, such as critical 
constants, latent heats, &c.; in the second 
are those pertaining to the various unit 
operations of chemical engineering, while 
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in the third division are grouped miscel- 
laneous nomograms and a few charts. In 
each instance the basis of the nomogram is 
given, together with an explanatory example 
together with, in most instances, an indication 
of the degree of accuracy expected. Also 
included is a reference to the original source 
which forms a valuable guide to the literature. 
This volume, which is printed on large page 
size to give maximum accuracy, also has a 
plastic rule for quick and easy use. The book 
should prove of great value to all process 
chemical engineers, chemical engineers 
engaged in research and development, and 
also to students in chemical engineering, 
since it provides a means of quickly obtaining 
information, with a reasonable degree of 
accuracy (provided the relevant parameters 
are known) which is not directly available 
and which would otherwise involve consulting 
many books of reference and making certain 
calculations. 


A Guide to Nuclear Energy. By R. F. K. 
BELCHEM. Sir Isaac Pitman and Sons, 
Ltd., Parker Street, London, W.C.2. 


Price 10s. 

THis small book, fitting into the pocket, was 
written for people without specialised know- 
ledge. The author is well qualified to give a 
general Anglo-American picture, having him- 
self been associated with nuclear engineering 
work on both sides (at present the other side) 
of the Atlantic. What are called the ** basic 
principles of nuclear fission” are described 
by Major-General Belchem in the most ele- 
mentary terms, after which he gives a simple 
account of the fission reactor. An attempt is 
made to classify the various kinds of fission 
reactor currently being developed or con- 
sidered, and there is discussion of fuels, fuel 
processing, fuel elements, coolants, and the 
more important materials used in reactors. 
Rather surprisingly, at a time when * power 
from the sea ”’ is so favoured a subject among 
popular science writers, fusion is not men- 
tioned. The book ends with short paragraphs 
on some uses of radioactive tracers, medical 
diagnosis and treatment, and other applica- 
tions of radiation. 

While the literary style of the “ Guide ” 
may not satisfy every reader, the meaning 
will be discernible to most, and the diagrams 
are nearly all very clear. There is a short 
index, probably adequate for the purposes 
of the book. 


Les méthodes scientifiques dans les tech- 
niques modernes : quelques écueils. By 
PIERRE VERNOTTE. Publications Scienti- 
fiques et Techniques du Ministére de I’Air, 
No. N.T.70. Service de Documentation et 
d'Information Technique de l’Aéronau- 
tique, Magasin C.T.O., 2, Avenue de la 
Porte-d’Issy, Paris (1Se). Price  Ffr.700. 

THE spread of advanced scientific techniques 

into applied research and technology is not 

without its problems and dangers. In the 
present book, /ngénieur Général de l Air 

Vernotte deals with certain aspects of the 

application of fundamental science and of 

mathematics to aeronautical studies, views 
which, however, are of significance to every 
engineer whose work brings him into contact 
with these disciplines. The scope of the 
essays may be gathered from the chapter 
headings : ‘* Order and Disorder ”’ deals with 
turbulence and servo-mechanisms; “In 
the Tunnel” with scientific over-specialisa- 
tion; ‘‘ Measurement and _ Scientific 

Thought ” with the limitations of the 

quantitative 3 ** Over-learned Evaluation of 

Experience *’ with the relative importance of 

mathematical method and common-sense 
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vis-d-vis experimental _ results. Finally, 
* Statistics and Experimental Physics ” con- 
cerns some of the pitfalls occasioned by the 
use of that department of mathematics in 
experimentation and in drawing conclusions 
from experimental results. 


Platinum in the Glass Industry. By H. 


Moore, D.Sc., A.R.C.S., F.Inst.P. The 
Mond Nickel Company, Ltd., Thames 
House, Millbank, London, S.W.1. Free. 


THE author, who is Emeritus Professor of 
Glass Technology at the University of 
Sheffield, provides in this well-produced 


45-page booklet a general survey of the uses 
to which platinum is currently put in the glass 
industry. Pride of place is given to the 
improvements in optical glass that platinum 
has made possible. Considerable improve- 
ments in the quality of the product and the 
efficiency of its manufacture have also been 
brought about with other kinds and forms of 
glass. A striking case is that of glass fibre, 
and the author devotes a chapter to the 
manufacture of this material. The booklet 
deals, among other things, with the control 
of raw materials and composition in glass- 
making. The manufacture of commercial 
and optical glasses is described, and there are 
also chapters on experimental glass melts 
and the measurement and control of tem- 
perature in furnaces. 


Radiography in Modern Industry. Eastman 
Kodak Company, X-Ray Division, 
Rochester, 4, N.Y., U.S.A. Price 5 dollars. 

DaTA On radioactive isotopes and their use 
have been included in this second edition of 
the Eastman Kodak Company's “ hand- 
book ** on industrial radiography. Also 
added in this revised edition is material on 
image amplification, geometric enlargement 
and radiation monitoring, the sensitometric 
characteristics of Kodak films, and a guide 
to the selection of such films for both X- and 
y-radiography. 

While the book is bound to be more com- 
prehensively satisfactory for the American 
reader than for others, it contains much of 
general interest and value. There are nearly 
140 pages, profusely and clearly illustrated. 
The indexing is good, and bibliographies on 
radiography and protection are provided. 


Books Received 


Questions and Answers on Oxy-Acetylene Welding. 
By E. Molloy. George Newnes, Ltd., Tower House, 
Southampton Street, London, W.C.2. Price 12s. 6d. 

Geological Structures and Maps. Second edition. 
By A. Roberts. Cleaver-Hume Press, Ltd., 31, 
Wright’s Lane, Kensington, London, W.8. Price 
12s. 6d. 

Problems in 
Ashby and A. 
lishers), Ltd., 41, 
Price 16s. 

Surveying and Levelling for Students. Second 
edition. By B. H. Knight. Contractors Record, Ltd., 
Lennox House, Norfolk Street, London, W.C.2. 
Price 21s 

Early Engineering Education at Toronto, 1851-1919. 
By C. R. Young. Oxford University Press, Amen 
House, Warwick Square, London, E.C.4. Price 
31s. 6d. 

A Textbook of Fluid Mechanics for Engineering 


Engineering Structures. By R. J. 
H. Chilver. Edward Arnold (Pub- 
Maddox Street, London, W.1. 


Students. By J. R. D. Francis. Edward Arnold 
(Publishers), Ltd., 41, Maddox Street, London, W.1. 
Price 24s. 


Tables for Solving the Laplace Equation Inside an 
Ellipse. By A. I. Vzorova. Cleaver-Hume Press, 
Ltd., 31, Wright’s Lane, Kensington, London, W.8. 
Price 50s. 

Hochwertiges Gusseisen (Grauguss). Second edition. 
By E. Piwowarsky. Springer-Verlag, Wilmersdorf, 
Heidelberger Platz 3, Berlin, Germany. Price 
DM.135. 
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British Standards Institution 


All British Standard Specifications can be obtained from the 
Sales Department of the Institution at 2, Park Street, London, W.1. 


STEELS FOR USE IN THE CHEMICAL, 
PETROLEUM AND ALLIED INDUSTRIES 


No. 1501-1506 : 1958. Price 25s. This revised 
series of standards for steels has been prepared as part 
ot a cemprehensive scheme of codes for pressure 
vessels for use in the chemical and allied industries, 
It supersedes the previous (1950) edition. There are 
four separate specifications : 1501, 1503, 1504, 1506 

the numerical * gaps ** having been left for possible 
allocation to other forms of material as and when 
necessary. This edition (eighty-four quarto pages) 
deals with plates, bars and sections, forgings and 
castings, and bars for bolting material. In view of 
the comprehensive character of these standards and 
of the possibility that requirements for further steels 
will be added to it from time to time, a system of 
numbering has been adopted which indicates each 
type of steel irrespective of its form. An appendix 
explains the system and indicates the basis on which 
it has been built. A helpful feature of the publication 
is its indicaticn of the nearest equivalent American 
steel in either the A.S.T.M. or the A.I.S.I. series. In 
view of the need for special requirements for steels 
operating at low temperatures, a companion to this 
revision has been issued as B.S. 1510. 


STEELS FOR USE IN THE CHEMICAL, 
PETROLEUM AND ALLIED INDUSTRIES 
(LOW TEMPERATURE SUPPLEMENTARY 

REQUIREMENTS TO B.S. 1501-1506) 


No. 1510 : 1958. Price 4s. 6d. This new publica- 
tion is a companion to the revised edition of B.S. 
1501-1506, “Steels for Use in the Chemical, 
Petroleum and Allied Industries.” It relates to 
eighteen steels for operation at low temperatures and 
to applications where a high degree of notch ductility 
is required. Special limits (other than those laid down 
in B.S. 1501-6) are specified for the chemical compo- 
sition of three of the steels; and there are details 
regarding the selection and number of impact test 
pieces and the method of performing the impact tests 

together with a list of the mechanical properties 
to be obtained. 


RING GEAR STARTERS FOR INTERNAL 
COMBUSTION ENGINES 

No. 3025 : 1958. Price 7s. 6d. This standard is 
designed to make possible the maximum degree of 
interchangeability of ring gear starters for internal 
combustion engines. It specifies envelope and attach- 
ment dimensions for electric, pneumatic, hydraulic 
and inertia starters for cradle and flange mounting, 
and makes provision for “ inertia-engagement *’ and 
** pre-engagement ” of pinions with ring gears. 

Also specified in the new publication are certain 
data for starter pinions ; and there are recommen- 
dations for the ring gears with which they engage. 
Certain dimensions of the mounting flanges and the 
stub-tooth form for pinions and ring gears are based 
on current S.A.E. practice, which has been widely 
adopted in this country. 


VOLTAGES FOR’ HIGH-VOLTAGE 
TRANSMISSION SYSTEMS 


No. 3026 : 1958. Price 3s., excluding postage. 
The projected cross-channel link between the French 
and the British power systems gives interest to this 
new publication. The specification provides a range 
of standard voltages for use in high-voltage direct- 
current transmission systems. It is appreciated that 
it is early in the development of the technique of 
high-voltage d.c. transmission to standardise voltages, 
but early standardisation is considered imperative to 
discourage the use of many different voltages for 
systems of similar character. The voltages listed in 
the standard include all those known to be in use at 
the time of publication. 


D.C. 


WELDED AUSTENITIC STAINLESS STEEL 
TUBES FOR MECHANICAL, STRUCTURAL 
AND GENERAL ENGINEERING PURPOSES 

No. 3014: 1958. Price 4s. 6d. This standard 
specifies requirements for “as welded’’ and cold- 
drawn welded tubes manufactured from austenitic 
stainless steel strip welded across the abutting edges 
throughout their length. These tubes in the * as 
welded * condition are available in sizes from in up 
to 24in outside diameter (in din steps) and in thick- 
nesses from 22 S.W.G. up to 12 S.W.G., depending 
on the diameter. 

The standard contains a series of general require- 
ments for test and inspection purposes. Specific 
requirements, such as delivery conditions and per- 
missible variations in dimensions, are specified for 
each of the two classes of tube. 
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Research into Friction 


On Friday last the new research laboratories of Ferodo 


Ltd., at Chapel-en-le-Frith, 


H.R.H. Prince Philip, Duke of Edinburgh 


were opened to visitors during the subsequent week, and 
we were able to see some of the work in progress. Develop- 


ment testing of linings and brakes is performed on a number 


of inertia testing machines, one of 


ESEARCH by Ferodo must be viewed 

against the background of progress which 
science and technology have made during the 
sixty-one years of the company’s existence. 
The demands made upon brake linings have 
increased in number and intensity. Where 
at the beginning of the century, wear, friction 
and heat resistance were the only serious 
requirements, to these to-day are now 
added oil resistance, fade resistance, freedom 
from noise, water resistance, strength, “* drum 
kindness * and bondability. To elaborate this 
list, a modern friction lining for automotive 


use must possess a stable coefficient of 
friction which remains constant during 
mountain descents, after immersion in a 


ford or standing out through a wet night. 
it must be durable, and avoid scoring or 
heat-spotting the metal surface of the brake 
drum. It should not smell after prolonged 
periods of hard work, nor should it groan or 
squeal. It must be strong enough to resist 
riveting, even when the rivet holes are 
extremely close to the lining edge, or, when 
the lining is to be bonded to the brake shoe, 
it must be compatible with the bonding 
adhesive. It must be capable of being made 
into hundreds, sometimes 
sizes and Shapes and in large quantities at 
reasonable cost. It must be capable of with- 
standing leakages of hydraulic brake fluid 
from the brake cylinders or oil from the back 
axle or grease from the wheel bearings. It 
must function satisfactorily in the winter cold 
of the Arctic and be capable of storage for 
months in the tropics without becoming 
brittle. Typical figures for the peak on the 


nings of a family car, measured in terms of 


ike horsepower per square inch of lining, 
0-3 in 1900, had advanced to | in 

3 in 1930, and are now 5-2. Within 

“ar future, with the introduction of a 

d iked family car, it can be expected to 
ris 1e region of 9 b.h.p. per square inch. 
ly have these duties been increased 


beca irs have become faster, with im- 
prove leration ; they have been further 
augme xy streamlining, which shrouds 
the brat 1d thus takes them out of a 


stream, and by the tendency for 
iller wheels. The availability 
rials able to withstand pro- 
conditions has 


cooling wind 

cars to have s! 
of friction mat 
gressively more strenuous 


Stockport, were opened bj 


which is 


thousands, of 
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The laboratories 


seen here. 


always kept pace with the demands of every 
advance in engineering design ; indeed the 
aim of these laboratories is to keep several 
steps ahead of them. 

Their work is concerned in its basic aspects 
with answering two questions : (a) What is 
surface friction ? (4) what is the structure of 
the raw materials of which conventional 
friction materials are made? On _ the 
development side it is, obviously, concerned 
with the evolution, production and evalua- 
tion of improved materials for existing and 
anticipated demands. 

FUNDAMENTAL RESEARCH 

Surface Friction Experiments. —While 
knowledge of the physical and chemical pro- 
cesses which take place within materials is 
considerable, study of the surfaces of solids 
has been relatively limited. More is known 
about the particles and forces involved in the 
atom, about the atomic arrangement of the 
molecule, and about the molecular arrange- 
ment forming the solid, than is known about 
the effects arising at the boundary of the 
solid. 

A group of physicists is, therefore, studying 
the nature of surface friction as an abstract 
problem. By examining the phenomenon of 
rubbing between various surfaces (for 
example glass and indium) which in them- 
selves have no obvious connection with 
brakes, they hope to throw new light on the 
nature of rubbing friction between metallic 
and non-metallic surfaces. What happens at 
the contact area, and how is this changed 
under varying loads ? What temperatures 
are reached during sliding ? What are the 
relationships of associated phenomena, for 
example friction and wear, surface roughness 
and wear, surface roughness and friction ? 
How are wear particles formed, and what 
chemical and physical changes have they 
undergone ? 

These are basic questions, and much of 
the original work in this field is being carried 
out in the Ferodo laboratories. Our illustra- 
tions show a machine for investigating the 
behaviour of a steel tyre under braking forces, 
and a much enlarged section through the 
surface of a metal specimen that has been 
rubbed. There was demonstrated to us a 
photo-elastic investigation of the parting in 








shear of two asperities that have welded 
together, a circular-section particle being 


liberated. Such work has already given 
some guidance on the materials required for 
particular friction and wear characteristics. 
It will be pursued in the years which lie 
ahead, for a fundamental understanding of all 
the factors involved in surface friction 
would virtually revolutionise the whole 
approach to brake lining manufacture. 

Asbestos Structure-—The raw materials 
for conventional friction materials are 
asbestos, resin and certain modifying agents. 
Of these, asbestos is the most important. It 
was the decision, in 1908, to use woven 
asbestos, spun on brass wire to increase its 
strength, instead of a cotton fabric base, 
which proved to be the turning point in the 
company’s early history. Asbestos in its 
long fibre form is spun and woven into cloth 
and is the basis of ** woven” brake linings. 
In its short fibre form it is the basis of 
* moulded ”” linings. 

White or chrysotile asbestos is by far the 
most important variety and comprises 80 to 
90 per cent of the asbestos consumed in 
industry (its fibres impart strength to brake 
linings). It is a hydrated silicate of mag- 
nesium corresponding approximately to the 
formula Mg,Si,0;(OH),. It is mined prin- 
cipally in Canada and Africa. In the crude 
rock form, the mineral usually has a dark 
green lustre, but, when opened, the fibres 
appear white. Individual chrysotile asbestos 
fibres are silky and very flexible with a dia- 
meter smaller than that of any synthetic fibre. 

The reason for the fibrous character of 
other kinds of asbestos has been known for 
over twenty-five years—the atoms of which 
they are composed are joined together in 
long chain molecules, the chains running the 
length of the fibre : since there is little cross 
linking between chains, the. material splits 
easily into fibres. Such information can be 
obtained by X-ray crystallography. Early 
attempts to apply this technique to investigat- 
ing the arrangement of the atoms in chrysotile 
asbestos were either unsuccessful or gave only 
incomplete results. ‘ 

Electron microscope photographs, which 
give a very high magnification, show that 
chrysotile fibres look like semi-transparent 
hollow tubes. Extensive work in the Ferodo 
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laboratories has now shown that the X-ray 
patterns produced by the fibres can be inter- 
preted on the assumption that these hollow 
tubes consist of cylindrical layers of atoms 
stacked one inside the other. In the average 
fibre there are about ten such layers, the 
outermost layer being about one-millionth 
of an inch in diameter and the innermost 
layer rather less than half that. 

Research into the structure of asbestos 
is conducted in parallel with other investiga- 
tions of its properties. It is now known that 
there are various ways in which the successive 
layers may be stacked within one another 
when the fibres are formed, and the propor- 
tions of fibres with the different stacking 
arrangements are different in the asbestos 
from different mines. It is known also that 
there are various ways in which the layers 
may be rolled up, based on circular, helical 
and spiral cylinders. Evidence suggests that 
the hollow fibres are often “* stuffed *’ with 
ribbons of the same structure. The X-ray 
method is also beginning to reveal the nature 
of some of the impurities in asbestos. 

Up to a temperature of approximately 
500 deg. Cent. chrysotile asbestos undergoes 
no physical or chemical change ; above that 
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resins must also be evolved with one eye 
on the complexities of large-scale factory 
production : for example, a resin with a 
critical cure time might be difficult to control 
under factory conditions. 

The original method of making a resin 
involved distillation to remove water and 
was Satisfactory for simple resins. Some new 
resins with improved properties were difficult 
to make in this way, since they thickened up 
so much that they cured before the water was 
removed. This difficulty was overcome by 
dissolving the resin in a solvent, which diastils 
with the water, but separates and returns to 
the resin. 

Another chemical investigation which was 
shown to us was intended to suppress the 
tendency for clutches to be stuck solid by 
rust after standing in the open for some time. 
Sodium nitrite had been found to inhibit 
corrosion of the faces in contact with the 
friction lining for about 10,000 miles, after 
which the effect is reported less frequently. 

THE FERODO Test Howust 

After a new experimental lining has been 
processed, it is most important that it should 
be tested under conditions closely simulating 


Photomicrograph of rubbed metal surface obtained during fundamental investigation on friction. 


Horizontal magnification 


temperature it begins to lose its chemically 
combined water and gradually becomes 
brittle. It is, on the other hand, remarkably 
resistant to fusion and retains its fibrous 
nature at temperatures up to 1400 deg. Cent. 

Chemistry.—Resins are used to bond 
together the constituents of a brake lining and 
give it the necessary physical properties. 
Basically the resins employed in friction 
materials are the phenol-formaldehyde type, 
which is thermosetting. 

In resin chemistry precise analysis of the 
phenols available is fundamental. Hence 
the importance in this work of chromato- 
graphy, which is applied to both liquids and 
gases, distinguishing the constituents by 
optical or ultra-violet illumination and 
ionisation respectively. The molecular struc- 
ture of the constituents can be inferred from 
knowledge of their molecular weights 
(measured by their effects on the boiling 
point of a solvent) and from infra-red spectra, 
which suggest possible molecular structures 
for these different fractions which are con- 
sistent with their differing reactivities. 

Deliberate variation of the resin formula 
and of the proportions of resin to other 
ingredients will affect the characteristics of 
the final product considerably. New synthetic 


360: vertical magnification = 2000 


those it will encounter in service. For 
example, in developing a lining for racing 
purposes, high rubbing speeds must be used ; 
the duties to be simulated for private cars, 
trucks, buses, aircraft and industrial applica- 
tions generally differ considerably from each 
other. Since it is not practicable nor neces- 
sarily desirable to test all experimental 
linings on the road, test machines are 
employed. They are not only used as a filter 
to reject for road testing materials thet do 
not show considerable promise, but possess 
the advantage that the conditions of test can 
be strictly controlled. 

Machine-testing speeds development by 
eliminating many time-wasting factors. Cool- 
ing can be accelerated by fans, so that more 
brake applications can be made in a given 
time without over-heating the brakes. Auto- 
matic controls enable the machines to work 
day and night without the need for a large 
team of drivers. 

The machines used are inertia test dynamo- 
meters so proportioned that a complete brake 
can be mounted for test. They consist 
basically of a driving motor, coupled to a 
shaft carrying a bank of flywheels. The brake 
drum is mounted on one end of the shaft, 
while the brake back plate and shoe assembly 
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is attached to a torque reaction member 
mounted in line with the shaft, the torque 
loads imposed on it being indicated and/or 
recorded. The brake reaction shaft is 
mounted so that it can slide back to allow the 
brake to be withdrawn from the drum for 
examination. 

One flywheel is keyed to the shaft and thus 
always revolves with the brake drum. All 
the other flywheels are mounted on bearings 
on the shaft and may remain stationary when 
the shaft revolves or be coupled to the fixed 
wheel. By coupling different numbers of 
flywheels the inertia of the machine can be 
adjusted to give approximately the inertia to 
simulate, at the appropriate shaft speed, the 
conditions obtained on the vehicle. 

In a test the flywheels are accelerated by 
the driving motor until the brake drum 
reaches a speed corresponding to the desired 
road speed of the vehicle. Then the motor is 
declutched or shut down and the brake 
applied to bring the machine to a standstill. 
A complete test will consist of groups of 
between thirty and 100 such stops, with 
cooling periods between the groups. 

In the test house there are a number of 
these inertia test dynamometers, and the 
house is designed to accommodate future 
expansion should that prove necessary in the 
future. The larger machines are engaged on 
aircraft, heavy transport, railway and indus- 
trial brakes ; the smaller on development for 
cars, motor-cycles and pedal cycles. They 
are not merely employed to evaluate new 
formulations : a check is also kept on 
factory production, and facilities are also 
available for testing brakes themselves, as 
distinct from linings, on behalf of manufac- 
turers. Our heading illustration shows an 
A.M.C. front brake being offered up for test: 
notice that long, narrow linings are used in 
a full-width hub. 

A typical control panel can operate a 
machine automatically at a number of speeds, 
time cycles, braking torques, cooling settings 
and times, all preselected over a sequence of 
2500 brakings. The latest panels are fitted 
with a triple dekatron counter which auto- 
matically indicates braking times up to ten 
seconds to the nearest 1/100th second, 
relieving the operator of stop watch tripping 
and making for greater accuracy. 

Such apparatus is designed and built by an 
electronics section, working closely with a 
machine control section, both under the test 
house manager. The former also makes and 
fits the thermocouples which measure the 
working temperatures of brake linings on 
test machines and vehicles. Infra-red detec- 
tors employing lead sulphide have been 
applied which have so short a time constant 
that they can detect heat spotting on a drum 
while it is revolving at high speed. 

The machines can be divided into constant 
torque and constant pressure inertia machines. 
Automatic constant torque inertia machines 
test lining material under standard conditions. 
It may happen that when a brake is applied, 
the heat and pressure generated on the surface 
of the lining cause the coefficient of friction 
to vary during the stop, usually to a lower 
value. This class of machine automatically 
adjusts the pressure to compensate for any 
fluctuation in friction coefficient ; any self- 
servo effect from the brake shoe is also com- 
pensated. Thus, linings are tested at equal 
rates of energy dissipation, and all materials 
on the same test reach the same temperature, 
which is particularly desirable for comparison 
purposes. 

The constant pressure machines cover four 
inertia ranges. They normally operate at 
constant pressure applied to the lining, but 
owing to the variation in friction coefficient 
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and self-servo pressure, the brake torque is 
not constant. When automatic torque con- 
trol is required, however, this can be selected 
on one of the small inertia machines. 

A complete cycle of machine tests on a 
brake lining may reveal certain faults, for 
example, variation in the coefficient of friction 
during each individual brake application, 
reduced friction level after fade, effect of 
temperature upon friction, undesirable speed 
friction characteristics, inadequate resistance 
to moderate or severe fade conditions, severe 
over-recovery from fade, or delayed fade. 
The wear of the brake lining can be assessed 
either on the basis of the weight loss or by the 
reduction in thickness during the test, as 
measured by a micrometer. 

Clutch facings are tested on machines 
which simulate both normal engagement and 
slip at full torque. The former class consists 
of two flywheels mounted on a common 
shaft to which two standard 10in clutches 
are bolted. A motor drives the spinner of 
one clutch while that of the other is held 
fixed to the frame. The twelve-second cycle, 
which is auto-controlled, consists of spinning 
the assembly up to motor speed by engaging 
the first clutch. This is then released and the 
second let in to brake the assembly to rest. 
Apart from a small amount of energy 
absorbed by the bearings, the two clutches 
do the same amount of work, one by accelera- 
tion and the other by braking. From this 
test the wear of a facing after 10,000 cycles is 
obtained. The friction of the facings is also 
measured at intervals throughout the test. 

The slip test machine consists simply of a 
motor driving a standard flywheel assembly. 
The motor is run with the clutch fully engaged 
and the spinner held fixed by a dynamometer. 
As the clutch spring pressure is calibrated 
before each test, the torque, which is recorded, 
is a measure of friction coefficient. 

A clutch bursting machine determines the 
rotational speed at which centrifugal forces 
cause a disc facing to fly apart at clutch 
housing temperatures. The disc, clipped to 
a face plate, is mounted on a shaft inside a 
safety chamber which is heated to a con- 
trolled temperature. The shaft is spun by a 
variable speed motor and step-up drive and 
can reach some 25,000 r.p.m. Usually, how- 
ever, discs disintegrate before 19,000 r.p.m. 


TESTS ON VEHICLES 


A lining that has successfully rin the 
gauntlet of the test machines is then tried out 
on a vehicle in the Ferodo test fleet, since its 
road characteristics can only be evaluated 
during use in a normal 
manner over consider- 
able mileages. The 
fleet of test vehicles 
motor-cycles, large 
and small saloon cars, 
high performance 
sports cars, lorries and 
buses—provides a 
range sufficient to cover 
ill types of private and 
commercial — vehicles. 
They are all fitted with 
nstruments, making 
them in effect mobile 
laboratories. Some 
instruments record 
braking pressures ; 
others  decelerations 
during brake tests; 
electric devices register 
the brake lining 
temperature and the 
number and duration 
of brake applications. 
For every kind of 
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vehicle there is an appropriate daily test 
circuit in the Peak District or the neighbour- 
ing Cheshire plains, mapped out to reproduce 
typical operating conditions. 

A particularly demanding application is 
the double-decker bus, but it is not pos- 
sible to operate these vehicles in the 
vicinity of the works, so that linings for 
public service vehicles have to be tested on a 
special vehicle. This is a Daimler single- 
deck bus, on a double-decker chassis, loaded 
with weights to simulate a full passenger load 
on a double-decker. Two large trap doors 
are set in the floor to allow inspection of 
brakes and braking system, and to permit 
fitting of thermocouples. These are embedded 
in the linings under test and are connected 
with a bank of thermocouple meters which 
can conveniently be read by an observer 
seated in the passenger compartment. Ther- 
mocouples on the rear drums are connected 
through slip ring units, held against rotation 
by gravity, on the ends of the hubs. Other 
instruments include pendulum and U-tube 
decelerometers, air-line pressure gauge, and 
an electronic system for controlling the 
frequency of stopping. This device, known 
as the “ ghost conductor,” is preset to give 
a cycle of buzzer signals to the driver. On 
the first buzz, the driver takes off his brakes 
and accelerates ; on the second, he brakes 
to a stop in neutral ; on the third he starts 
again, and so on. Other automatic devices 
on board measure the number of brake 
applications, the total time during which the 
brakes have been applied, and the total time 
during which the vehicle is stopped. 

Performance Tests.—Performance _ tests 
observe the relationship between the pedal 
load exerted by the driver and the resulting 
deceleration. They are conducted on a 
level stretch of road, a series of stops being 
made from a fixed initial speed at suitable 
increments of pedal load, as read from a 
pressure gauge connected into the brake pipe- 
line. Decelerations are normally read from 
a Tapley decelerometer. The brakes are 
given adequate time for cooling between 
brake applications, so that the temperatures 
to which the linings are subjected are kept 
moderately low. 

Speed Friction Tests. 
road the vehicle is accelerated to a relatively 
low speed, the brakes are applied at a pre- 
determined pedal effort, with the gears 
neutral, and the deceleration noted. The 
test is then repeated from progressively 


increasing speeds up to speeds near the 





The temperature of a fixed-caliper single-disc brake being measured after a 


simulated stop 


On a level stretch of 
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maximum speed of the vehicle. Throughout 
these tests the brakes are kept relatively cool. 

Fade and Recovery Tests.- ~Fade tests may 
be carried out on the company’s own 700- 
yard-long test track, which was converted 
eighteen months ago from the old Peak 
Forest tramway, which used to carry lime- 
stone from Dove Holes, near Buxton, to the 
Peak Forest Canal Wharf 7 miles away, 
near Buxworth. The track begins only 
200 yards from the Research Centre. 

The fade test raises the temperature of the 
brake drum rapidly to a high temperature, 
the behaviour of the brakes being observed 
during the process. Temperatures equal or 
exceed the highest ever reached in service. 
In the test a vehicle is accelerated to a rela- 
tively high speed and is then braked to a 
standstill at a predetermined deceleration, 
the pedal effort required to produce this 
deceleration being noted by an observer. 
The whole process is repeated on a time cycle 
with little time between successive applica- 
tions. In a typical fade test studying the 
effects of repeated hard braking on a steep 
hill, the pedal effort is recorded in a series of 
fifty stops at one-minute intervals from 
50 m.p.h. (or higher for sports cars) with a 
constant 4 g deceleration. 

On a heavy vehicle it is difficult, if not 
impossible, to put the required amount of 
energy for a fade test through the brake by 
accelerating and braking on a level road. 
The test is, therefore, conducted on a hill 
descent, the brakes being applied at prede- 
termined points to bring the vehicle to a 
standstill, the energy of the descent adding to 
the normal kinetic energy absorbed in stop- 
ping the vehicle. 

After a fade test it is normal to determine 
the “recovery ” of the lining, checking the 
behaviour of the lining during the cooling 
process. Further brake applications are made 
and measurements taken. To avoid inter- 
fering with the cooling process as far as 
possible, the brake applications are normally 
made from a reduced speed, so that only a 
small amount of energy is transmuted 
through the brakes. 

Water Recovery Tests.—Most vehicles need 
a braking performance that remains reason- 
ably constant even after immersion of the 
brakes in water. Water in the drum tends to 
provide a lubricating action, resulting in 
temporarily lowered friction. This should 
not last long, and normal frictional behaviour 
should be smoothly resumed without any 
temporary high friction. To check the 
behaviour in these circumstances, the vehicle 
is made to do a succession of stops from low 
speed on a level road after several minutes’ 
immersion in water, and the deceleration for 
a normal pedal effort is observed. The 
recovery of the lining from its immersion in 
water can then be assessed by the sequence 
of deceleration readings obtained. 

Speedometer Calibration. —In all the tests 
described above it would not be possible to 
compare results unless the vehicle’s speed 
were accurately known. Hence it is vital to 
calibrate speedometers accurately. The 
apparatus used for the purpose consists of an 
electric chronograph started and stopped at 
the approximate times by pulses from a 
photocell mounted concentrically with a 
light source. The latter unit is clamped to 
the vehicle bumper so that the light from it 
falls on the road and is reflected in sequence 
by two mirrors which are placed face upwards 
on the ground at a known distance apart and 
orn to the light beam. The reflected light 
thus falls upon the photocell, and the two 
electrical pulses so obtained are used to stop 
and start the chronograph. 
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(Left) A rail/tyre adhesion measurement machine : on this a small brake block is pressed against the right-hand wheel (which represents a railway wheel) at increasing 


pressure until slip begins to occur between it and the large wheel which represents a rail. 
continuous recording charts and the amount of slip can be measured from the differential in the foreground. 
accelerometer, or, more correctly, g-meter for brake testing. 


The mirrors are mounted on wooden 
blocks and are marked so that the effective 
width in the direction of motion is sin. The 
blocks are placed on the road opposite 
accurately measured marks 40ft apart. The 


mirrors are |S5in long and it is easy, by 


watching a white guide line in the centre of 


the road, to drive so that they pass centrally 
between the wheels, the lamp unit being 
mounted on the centre of the rear bumper. 
This equipment has been used to check 
speedometers at speeds from 10 to 60 m.p.h. 


FRICTION MATERIALS FOR DISC BRAKES 


Originally developed for aviation braking, 
the disc brake is now fitted to several high 


performance production cars and to buses of 


the ‘** Midland Red” fleet. It is being intro- 
duced into the commercial vehicle field, and 
is being tested by British Railways for railway 
braking. The disc brake, which calls for 
friction materials not in arc-shape linings 
but in flat disc segments, owes very much to 
the de elopment of friction materials capable 
of withstanding extreme pressures and tem- 
peratures, and we understand that nearly all 
British production vehicles equipped with 
disc brakes fit Ferodo friction pads as initial 
equipment. 

Disc brake friction materials are of the 
moulded type. Because disc brakes are 
normally fitted where braking duty is 
unusually severe, the material must be 
unusually resistant to fade. There must 
no risk of surface cracking due to the ter 
peratures generated during braking, an 
material must possess considerable mechani- 
cal strength for a duty which is the equivalent 
of 9 or more b.h.p. per square inch of lining 

nearly twice as heavy as the duty expected 
of a drum brake lining. Fortunately, a 
material which does not have to be bent in 
manufacture makes less stringent demands on 
the organic bonding agent, with the result 
that materials with greater heat resistance can 
be employed. 


Development of disc brake materials 
follows the same pattern as that of moulded 
materials for drum brakes, with obvious 
variations. For example, one of the test 
machines in the test house is specially designed 
to accept various types of disc brakes on the 
flywheel shaft, and some of the faster test 
vehicles are disc braked. Our illustration 
shows the temperature of such a brake being 
measured after a test on the machine. Since 
it is predictable that disc brakes will appear on 
cars in quantity production before long, this 
work will inevitably bulk still larger in the 
Ferodo research schedule in the next few 


years. 


POWDER METALLURGY TECHNIQUES FOR 
FRICTION MATERIALS 

Until recently conventional friction 
materials, based on asbestos, fulfilled all the 
demands made upon them for the control and 
transmission of power. Much modern earth- 
moving equipment, however, depends on 
clutches which must sustain duties beyond 
the scope of conventional linings and facings, 
and a similar problem faces the designers of 
tractor clutches, automatic gearboxes for 
road and rail vehicles, and lock-up clutches 
for the torque convertors used in railcar 
propulsion. Alternative materials are re- 
quired capable of retaining their strength and 
performance at the high temperatures pro- 
duced in heavy-duty applications. 

Cast or wrought metals have the requisite 
strength, but have quite unsuitable friction 
and wear properties. A solution to the 
problem has been found in composite 
materials produced by powder metallurgy. 
Sintered friction linings, as they are called, 
consist of mineral fillers distributed through- 
out a metallic matrix. The component 
powders are mixed conventionally and com- 
pacted to a handleable form in high tonnage 
presses. Since the friction facings are often 
large and thin, accurate dispensing of the 
mixed powders into the die (or mould) cavity 


The friction forces arising during this process are indicated on 


(Right) A ‘“*C”’ series Vincent fitted with an 


The instrument reads 0.78 ¢ 


is extremely important. Compacted density 
is controlled by the shape, size and apparent 
density of individual powders. Increase in 
density and bonding to a supporting member 
is effected by pressure sintering at red heat, 
a reducing atmosphere being maintained 
around the parts during sintering to assist in 
densification and bonding. 

Sintering may be defined as the bonding 
together of metallic particles at a temperature 
lower than their melting point. The driving 
force in sintering is surface tension, the prin- 
cipal mode of material transport being viscous 
flow. The area of contact between particles 
grows as the sintering time is extended, and 
voids or “pores’’ between particles are 
removed during the densification process. 

Research on sintered metal linings is con- 
cerned both with components and with their 
processing. It begins with the analysis of 
particle size distribution, which is conducted 
by the Ro-tap sieve method, sedimentation 
balance weighing and microscopic counting, 
in which representative samples of powder 
are compared directly with special eyepiece 
graticules. At the same time, another group 
is at work on improved methods of compact- 
ing, handling and sintering the powders. 
For example, the radius forming of sintered 
friction materials is an important field of 
development at present. 

Since these linings were described in Tut 
ENGINEER (page 630, April 25, 1958), tech- 
niques of bending the lining have been evolved, 
but the method used when the sinter is outside, 
i.e. In tension, is at present undisclosed. 

We understand that experience with the 
Ferodo sintered materials, which were initiated 
by the S. K. Wellman Company, has shown 
that, compared to asbestos-base materials, 
life may be multiplied five times, while the 
cost increases 150 per cent : although friction 
materials are acknowledged to be expensive, 
this improvement is attractive when the cost 
of installing the linings is taken into account. 

Cerametallic Materials.—The introduction 
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of a metallic phase into a ceramic body im- 
proves its ease of fabrication and mechanical 
properties. Compared with sintered metal 
linings, cerametallic friction materials have 
increased heat and wear resistance and a 
higher friction level. Research work on 
cerametallics is being directed principally 
to improved methods of fabrication. The 
basic method of manufacture is to mill the 
component metal and ceramic powder and 
to compact and sinter them at high tem- 
perature. 

BUILDING DESIGN AND CONSTRUCTION 

The building occupies a hillside site to the 
north of the main factory buildings, sloping 
down eastwards to its frontage. On the upper 
part of the site sandstone occurs near to the 
surface, but falls to some 20ft below at the 


lower end. 
All structural foundations, including main 
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module. Suspended floors are formed of 
in situ reinforced concrete, with hardwood 
finishes, and embedded ceiling heating coils. 

In the laboratories the timber floor is 
independently supported above the structural 
concrete to accommodate drainage channels 
and engineering services with full flexibility. 
The supporting timber in this floor, and all 
timber elsewhere when subject to possible rot, 
is pressure impregnated with Wolman Tanalith. 

Climatic conditions are severe, and par- 
ticular regard has been given to thermal 
insulation by the use of double glass and 
internal application of Limpet Asbestos 
Spray to all asbestos cladding and roof 
decking. The latter is also covered with 
insulation board, and 2in cork is used on 
concrete roofs. 

The possibility of excessive loading by 
snow has also been taken into account. In 
the High Peak a 10ft drift snow load between 


A single-deck bus loaded to simulate a double-deck vehicle is used to evaluate p.s.v. brake materials 


underfloor ducts and machine beds, are taken 
down to the rock, in the deeper parts by a 
system of reinforced concrete piers and 
beams. The main incoming underground 
service duct from the works, which crosses a 
subsidiary infilled valley, is a reinforced con- 
crete box beam spanning between concrete 
piers at 25ft intervals. The use of * designed 
mix ’’ concrete to give a maximum density 
has obviated the necessity of other water- 
proofing measures to underground ducts. 

All parts of the building are framed in 
structural steelwork. The test house and 
experimental production wings have a clear 
floor span of 75ft with facilities for overall 
crane coverage. Here welded lattice girders 
support “ monitor” roofs, which, in com- 
bination with the side windows, give four- 

rectional natural light. Asbestos cement 
c. vity decking is used for the roof of these 
wigs, and the upper portion of the walls is in 
‘“*c lorglazed * combined asbestos sheeting. 
Coniinuous gutters and parapet run past the 
end © the “* monitors’’ to give safe access to 
all paris of the roof. 

In the administration and laboratory 
sections ‘two, three and part four-storey) 
the steel framework is on a 10ft grid, and the 
external wails are generally of cavity brick- 
work with continuous windows. The internal 
partitions are in timber-framed, demountable 
standard units to allow easy rearrangement, 
and the division of the structural grid by 
window mullions allows flexibility on a Sft 


be unusual, and has 
been allowed for in the roof construction. 

The Limpet Asbestos Spray in the test 
house and experimental production wings 
has a second function of sound absorption, 
and Newalls’ paxtiles are also used in certain 
offices for the same purpose. 

The test house and the experimental 
production laboratory are heated by high- 
level unit heaters controlled by thermostats 
fixed at working level. Ventilation is by 
means of fresh air ducts connected to the 
unit heaters and by separate extraction fans 
in the roof. The installation is designed to 
maintain a temperature of 65 deg. Fah. in 
the buildings with an outside temperature of 
25 deg. Fah. 

The laboratories and offices are heated by 
the invisible panel system using jointless coils 
of special steel tubes embedded in the ceilings 
of the rooms. Warmed water circulates 
through the tubes, raising the temperature of 
the ceilings to slightly below “ blood heat ”’ 
and providing low temperature radiation to 
the occupants of the rooms. This radiant 
heat is supplemented by convected heat from 
a balanced plenum system ventilating plant 
which supplies filtered and warmed fresh air 
to the various rooms, the air then being 
positively extracted from the building by a 
fan. The installation is designed to main- 
tain a temperature of 65 deg. Fah. in the 
rooms with an outside temperature of 


monitors would not 


20 deg. Fah. 
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Steam at 180!b and 40 Ib per square inch 
is supplied from the main works boiler-house, 
the whole of the condensate being returned 
to the boiler-house. Duplicate air com- 
pressors are sited in the test house and 
compressed air at 100 1b per square inch is 
taken to machines and laboratory benches. 
Hot and cold water services and automatic 
sprinklers are provided throughout the build- 
ings, and fire hydrants are installed. 

Two electric automatic push-button con- 
trolled l-ton goods lifts are installed, each 
with a two-speed motor for accurate levelling. 

The electricity supply for the new buildings 
is looped in and out from the existing factory 
11kV ring main. The substation has two 
outdoor 750kVA transformers controlled on 
the high voltage side by oil-immersed ring 
main units and on the medium voltage side 
by air-break cubicle type circuit breakers, 
the busbars of which are connected to unit 
type metal-clad switches and H.R.C. fuses 
for the main 400V_ distribution system. 
Sub-main switchboards, again of the unit 
metal-clad type, are situated in the test 
house and experimental production labora- 
tory. From these switchboards sub-mains 
and large machine circuits are taken away by 
M.1I.C.C. cables on perforated trays. Fuse 
distribution boards for the smaller circuits 
are fitted with energy limiting cartridge fuse 
links. An emergency supply of up to 
400kV A from the works diesel generating plam 
is available at the substation medium voltage 
switchboard, Castell interlocks being provided. 

General lighting is provided in the test 
house and the experimental production 
laboratory from blended lighting units 
mounted at roof-truss level. Each unit con- 
tains a 250W mercury vapour lamp and a 
500W tungsten filament lamp. The instal- 
lation is group controlled from conveniently 
placed push-button contactors and provides 
an overall value of illumination of about 
18 lumens per square foot on the working 
plane : 8OW fluorescent tubes in ceiling- 
mounted fittings provide the lighting in the 
laboratories and offices, giving an average 
value of illumination of about 30 lumens per 
square foot at desk level. Combined patrol! 
and emergency lighting is provided through- 
out the building. This is automatically main- 
tained in the event of failure of mains supply 
on either side of the substation medium 
voltage switchboard. 

The mains for all services are brought 
from the existing buildings through a “* walk- 
way” covered duct beneath ground level. 
The duct is continued beneath the floors of 
the test house and the experimental pro- 
duction laboratory, and branches from the 
mains are taken away in shallow trenches to 
the various pieces of equipment. 

In the laboratories, branches and sub- 
circuits of all services are housed in specially 
made timber ducts running along the walls 
from window-sill level to floor level. Services 
to island benches are accommodated in the 
sub-floor. 

Dust and fume extraction equipment is 
installed to serve the laboratories and 
experimental production laboratory. 

Architect, Consulting Engineer and Con- 
tractors.—The architects for the new Ferodo 
Research Laboratories were Messrs. Ash- 
worth and Fletcher: the quantity surveyors, 
Worrell and Kelly : the consulting engineers, 
R. W. Gregory and Partners : and the main 
contractors: building and civil engineering, J. 
Gerrard and Sons, Ltd: structural steelwork, 
J. Booth and Sons (Bolton), Ltd. ; elec- 
trical, E. M. Evans and Sons, Ltd. ; heating 
and ventilating, G. N. Haden and Sons, 
Ltd. ; sprinkler installation, Atlas Sprinkler 
Company, Ltd. 
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Fuel Pump for Quantity 
Production Diesels 


In the two years since C.A.V., 


initiated production of a distributor pump for oil engines 
it has been applied, experimentally or otherwise, to a large 
number of engines: thus it is now possible to amplify the 
description published on September 14, 1956 (page 373). It 
appears that the pump may not only reduce the initial cost, 
hut also extend the performance limits of high-speed engines. 
The driving torque is relatively low and does not change its 
direction cyclically, so that a skew gear drive, as used on 


the Land- Rover seen here, is practicable. 


UEL injection pumps with a single 
pumping element and a distributor to 
adapt them to multi-cylinder engines were 


first studied by C.A.V. with the intention of 


extending the application of the oil engine to 
fields in which first cost was critical, and 
from which it was disqualified largely by the 
high cost of the fuel injection equipment. 

Development of distributor pumps took 
place over several years, but early in 1953 it 
was decided to review the work done both by 
C.A.V. and others, in order to determine 
future policy. Attention was drawn to the 
distributor pump then under development 
by the Hartford Machine Screw Company in 
America, which operated under entirely new 
principles. Examination of this design 
showed it to be extremely attractive, first 
because it was basically simple and could 
therefore be made at low cost ; secondly, the 
design was such that high speeds could be 
attained without mechanical complication ; 
thirdly, the principles of operation were such 
that timing variations necessary to successful 
Operation over wide speed ranges could 
readily be provided automatically at little 
extra cost ; and fourthly, the drive require- 
ments for the pump were simple and offered 
considerable scope for cost reductions in the 
necessary provisions to be made on the 
engine as well as in the pump itself. In 
addition, this distributor type pump had 
already undergone a number of years’ 
development, and was by no means an 
untried piece of equipment. It had been 
used extensively on a wide variety of engines 
with eminent success. 

An agreement was concluded by C.A.V. 
for the production and further development 
of this design, and an intensive effort was 
directed on the development of the pump, 
known as the “D.P.A.” type, to meet the 
requirements of British and European engine 
designers particularly. No attempt was made 
to maintain interchangeability with the 
**Roosa Master” pump, since the require- 
ments of United States engine manufacturers 
differed so markedly in both specification 
and quantity that C.A.V. did not intend to 
meet them. The developed pump is signi- 
ficantly different, particularly in that it incor- 
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porates unloading by means of a retraction 
ramp separated from the injection face of 
the cam ring by a small radius : this unload- 
ing facility is particularly important because 
C.A.V. have evolved a technique of deriving 
excess fuel for starting from pumps incor- 
porating it. It is known that starting is 
facilitated by retarding injection—selection 
of excess fuel on the normal camshaft pump 
is beneficial largely because of the resulting 
delayed cut-off—and by suitably positioning 
the delivery ports of the rotary pump they: 
can be caused to close immediately injection 
ends when the pump is retarded for starting. 
Closing the delivery ports prevents unload- 
ing and therefore increases the actual quan- 
tity injected: for injection systems of 
normal proportions, the pressure energy 
available at the pump output port at the end 
of injection is large enough for unloading a 
volume comparable to the actual delivery, 
and 50 per cent excess can be achieved by 
suppressing unloading in this manner. 

This retard of timing for starting can be 
obtained either by manual selection—closing 
a cock admitting oil to the automatic 
advance mechanism—or automatically: in 
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The ability to match the combustion characteristics 

is here applied to an 11-litre direct injection engine: 

the rate of injection has been reduced with the dis- 
tributor pump 
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the event of retard being selected manually 
and not discarded, the operator will be 
warned of his error by lack of power and/or 
excess smoke. 

The variation of timing with load of the 
distributor pump is basically that of an 
inverted helix jerk pump, i.e. retard at light 
load. It is largely for this reason that the 
idling of engines with the ** D.P.A.”’ pump 
tends to be both quiet and steady. How- 
ever, when load is low at high speeds, as 
when the governor is in action, retarded 
injection is undesirable and liable to cause 
misfiring. The ideal timing can be approached 
with this pump by means of light load 
advance : one way of obtaining this is by 
feeding the advance mechanism, not with 
transfer pressure, which gives virtually pure 
speed advance, but with transfer pressure 
modulated by the movement of the metering 
valve so as to increase as the metering 
pressure is reduced. Another way is by 
incorporating in the automatic advance a 
light spring which will deflect under the 
torque imposed on the cam ring by the 
followers : the cam ring will then be retarded 
with increasing load. This latter technique is 
used in the pumps for the Perkins ‘* Four 
99°’ engines, and has suppressed the ten- 
dency to emit black smoke from the exhaust 
when running fast against the governor. 

This particular application, which is a 
particularly high-speed one (the highest rating 
is 43 h.p. at 4000 r.p.m.) is of interest since 
the performance was found to be unattainable 
with a camshaft pump, largely because of the 
need for injection advance at high speeds. The 
cam form evolved employs a double slope, 
gradual at first and steepening later. The 
hydraulic governor has now been modified 
to perform satisfactorily with an engine of 
such wide speed range, an additional spring 
which contacts the metering valve when it is 
near the idling fuel setting having been incor- 
porated to prevent the valve closing so far 
under “* reduce speed” error signals. (The 
performance of the governor on the “ Four 
99°” was described on page 669, May 2, 
1958.) 

Another respect in which the * D.P.A. ” 
pump can extend the performance of the 
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The assembly line was laid down to handle about 1000 units a day. 
foreground is a tank for observing leaks from pumps pressurised with air 


engine is by matching the torque curve more 
closely to the limitations of the engine. The 
delivery characteristic of the pump at full 
plunger travel tends to rise slightly through 
the bottom of the speed range, up to, say, 
800 pump r.p.m., due to leakage, and then 
continue more or less constant. The plunger 
travel achieved tends to decrease with speed 
due to pressure losses in the passages, and 
this tendency can be modified by varying the 
transfer pressure by the design of the regulat- 
ing valve. Transfer pressure normally runs 
up to about 1001b per square inch before 
the maximum speed governor acts: the 
pump speed is correspondingly limited, at 
present, to around 12,000 injections per 
minute, while it is expected that this limit 
will be raised to 15,000 in the future. Thus 
it is easier to obtain a negative gradient on the 
torque curve than with a camshaft pump, 
where the output characteristic is varied by 
changing the configuration of the delivery 
and unloading valves or the geometry of the 
rack stop. An example of the effect of this is 
shown in our graph for an engine which was, 
with the in-line pump, limited by smoke at 
high speed : for the same peak power an 
improvement in maximum torque of over 
10 per cent has been obtained. 

This example is worthy of study, since the 
Bosch-type pump for a six-cylinder engine 
such as this would be markedly more expen- 
than the distributor pump. Com- 
parison of the two sets of results is not easy : 
for instance, the curves of advance relate to 
the commencement of pumping, and the 
actual injection at the nozzle may be delayed 
longer in the in-line installation than with 
the “ D.P.A.” The variable timing feature 
has been employed to allow a much lower 
rate of injection, spread over more than 
20 deg.. and has resulted in a significantly 
better low speed performance. It can be 
seen that the output from the distributor 
pump is close to constant above the maximum 
torque speed, the torque and consumption 
curves having corresponding gradients. The 
delivery will, of course, be affected by change 
of unloading with advance, and the character- 
istic at constant timing is probably similar in 
shape to that of the in-line pump. If desired, 
pumps with mechanical governors can be 
supplied with a ** torque screw ™ to alter the 
open attitude of the metering valve and 
hence the rate at which plunger travel drops 
with speed. 

While the hydraulic governor has as its 
main advantage simplicity and cheapness, 
the mechanical governor, being required to 
exercise very little effort upon the metering 
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valve, has a performance such as is normally 
associated with true servo systems. Figures 
recently released claim run-up from maxi- 
mum to zero torque varying between 3:8 
and 2:6 per cent: the amount of run-up 
does not reduce with speed in the range 
covered, 1200 to 2000 r.p.m. (For the 
hydraulic governor, run-up is 8 to 10 per cent.) 

At present, neither temperature nor altitude 
compensation is available, but the latter may 
be offered in the future. The pump is not 
cleared for operation on petrol, but develop- 
ment towards the ** omnivorous” ideal is 
being attempted. The range of plunger 
bores is from 4-5mm to 10mm in 0-5mm 
increments, and of strokes up to 2:2mm : 
the maximum output recommended is 100 
cubic millimetres per stroke. We understand 
that a larger version is envisaged, although 
the present pump should be capable of 
replacing ** B”’ size in-line pumps. 

It will have been realised that most of the 
design variables by which a pump is suited 
to an individual engine are, on this pump, 
settled when the pump is made, and parts 
such as the cam ring will be special to 
particular engines. Thus the pump is 
regarded as most suitable for engines pro- 
duced in large numbers. Its first applica- 
tion, in the case of the ** D.P.A.,”’ was to the 
Standard ‘23 C.V.” in the Rootes light 
diesel truck and **23C”™ in the Massey 
Ferguson tractor (see page 479, October 5, 
1956). The six-cylinder version also first 
appeared on a Rootes commercial vehicle, 
being fitted to the Perkins **C.305.° The 
four-cylinder version also is used on Perkins 
engines, the ** Four-99,” (page 754, November 
22, 1957) unlike the above-mentioned engines. 





The rotor assembly: clamped between the drive plate 

and the rotor is the disc carrying the plunger travel 

stops. Eight divisions, A to H, are for use in timing: 
one will show delivery port opening 
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One of two banks of test benches for handling production pumps: a 
typical acceptance level is a calibration error of 0-8 c.c. in 10 c.c. 


having been developed from the start to use 
it. No two-stroke engines have yet been 
fitted with it, but it has been disclosed that 
a three-cylinder version has been made by 
continuing the delivery port of a six-cylinder 
pump across the whoie diameter of the 
rotor, and this could clearly be used on 
the Rootes diesel if driven at half engine speed. 
PUMP PRODUCTION 

Since the primary reason for taking up the 
Hartford pump was to reduce the cost to 
engine builders of fuel injection equipment, 
and thereby allow mass markets for engines 
to be entered, C.A.V. planned the manufac- 
turing facilities to produce very large numbers 
of pumps at a cost too low to admit any 
competition. Production is at present 32,000 
units a month, which is the same as the 
number of individual elements in camshaft 
pumps leaving the Rochester works. We 
recently visited the factory, and observed 
that the bulk of the labour is of a low 
grade of skill, often female, Drilling is 
frequently to close standards, since, as has 
been indicated above, the phase relationship 
of ports is critical. For the high-pressure 
components, mensuration is generally in 
microns, with plungers being graded in 4 
sizes and assembled selectively to give 24 to 
3u clearance. Working bores are finished on 
Micromatic automatic hones, checked by air 
gauges. The cam rings are profiled with a 
broad wheel on a copying plunge grinder, 
and subsequently checked for profile on an 
O.M.T. optical pantograph: concentricity 
is measured by a micrometer from the outside 
circumference, and radial location and 
parallelism with the axis by inserting a 
tapered mandrel in both directions. 

The pumps are assembled on a conveyor, 
all screws being tightened with torque 
wrenches. It is then submerged in oil and 
filled with compressed air to test for 
leaks (the pump runs full of oil under 
pressure, so that failure of the seal surround- 
ing the drive hub may cause an engine to run 
away). Each pump is then tested on a 
Hartridge test bench : the maximum plunger 
travel stops, regulating delivery at the lower 
speed end, can be adjusted after removing an 
access cover, on the mechanical governor 
pumps, or the back leakage pipe adapter. 
In our illustration, the plate carrying the 
helical travel stopscan be seen, together with its 
setting reference and the notch to move it by. 
[he control stops are accessible on the out- 
side ofthe unit, and they also are set on the test 
bench : pumps can, if required, be supplied to 
need no adjustment after installation. 
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Automatic Coupler and Hydraulic 
Buffer Testing Site 


{ specially equipped test site has been laid down by Dowty Hydraulic Units, Ltd., 


to simulate all types of working conditions which the firm’s automatic coupling 


and buffing gear for railway vehicles are likely to encounter in service. In addition 


to the test tracks there have also been developed a number of test rigs for simulating 


hoth normal and extreme working conditions to ascertain the efficiency, potential 


life, and strength of buffers and couplers. 


O provide facilities for the further 

development and the testing of railway 
wagon buffers and couplers now being made 
by Dowty Hydraulic Units, Ltd., the company 
has installed at its Ashchurch Works, near 
Tewkesbury, a special rail track testing site 
and introduced a number of service simulat- 
ing testing equipments. The buffers and the 
couplers are both relatively recent develop- 
ments of the firm, and as they have not been 





Hydraulic buffer with section cut out to show 
construction 


previously described in our columns some 
notes on their design will be of interest before 
dealing with the new testing facilities. 

The hydraulic buffer, which is shown in 
section in one of the illustrations on this 
page, consists essentially of a combined 
reservoir and cylinder housing a piston loaded 
in the extended position by a helical spring. 
On impact, the inwards movement of the 
piston displaces the fluid in the cylinder 
behind it into the surrounding reservoir 
through orifices in the cylinder wail. As the 
piston moves back it reduces the orifice 





areas and the restriction imposed on the oil 
flow causes a back pressure which reacts on 
the piston, giving the buffer its resistance to 
closure. The pressure generated in the buffer 
is directly proportional to the energy to be 
absorbed and the buffer is self-adjusting to 
change in impact energy resulting from 
variations in wagon velocity. 

Impact energy is converted into heat 
energy as the buffer closes and the small 
quantity of air trapped in the buffer is 
compressed slightly as displaced fluid raises 
the level in the reservoir. On completion of 
a rearwards stroke of the piston, the bulk of 
the impact energy has been dissipated, and a 
controlled recoil results from the combined 
effects of the load imparted by the recoil 
spring and the air pressure. 

Our second illustration shows a pair of the 
firm’s automatic couplers approaching the 
position of engagement; in this case they are 
fitted to wagons of different height and being 
brought together on a sharp curve. These 
couplers have large gathering horns which 
align their hooks and the brake pipe connec- 
tions as contact is made. The hooks are 
pivoted in their mountings and as _ they 
complete their engagement their forward 
faces contact pivoted locking pawls at the 
rear of the assembly. Each pawl swings over 
to engage a hook on its end with a step on 
the entering coupling hook and rigidly lock 
it in position. When it is required to 
uncouple wagons a 
release lever at the 
side of one wagon 
is pulled over, and 
this lever swings the 
pawl on its pivot to 
disengage its hooked 
end from the hook 
face. As this unlock- 
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ing movement of the pawl is com- 
pleted, a pad formed on its opposite end 
contacts the underside of the hook of the 
coupler on the other wagon, and pushes it 
up out of engagement with the complementary 
hook of the first wagon. 

To enable wagons fitted with the automatic 
couplers to be used with standard drawgear, 
a standard form of chain coupling hook is 
incorporated on one side. This fitting 
enables a coupler to be swung at right angles 
and the standard drawhook presented. When 
wagons fitted with the automatic couplers 
have to be shunted without the couplers 
locking on each movement, the release levers 
are set in the unlocked position in a holding 
gate and, thereafter, as the wagons come 
together, the release pads on the locking 
pawls prevent the hooks moving into 
engagement. 

The new rail test site shown in our illustra- 
tion overleaf incorporates standard gauge track 
in straight runs and curves down to | chain 
radius. The ramp layout on the right of the 
site is used for impact testing purposes.” One 
of the two tracks of this installation is used 
for standard wagon tests and the other for 
endurance and destruction testing purposes. 
On this second track, buffers and couplers 
are mounted on “* dollies,” to avoid unneces- 
sary damage to complete wagons. The 
ramps at the two ends of these tracks are 
about 160ft apart and slope at angles of 
15 deg. With this arrangement it is possible 
to attain impact speeds in excess of 25 m.p.h., 
or more than three times greater than the 
current average shunting speed. Adjustable 
scotches which are used to hold wagons on 
the ramps slide on a light-section rail between 
the rails and are positioned manually to 
determine impact speed. These scotches are 
pinned in position on to their rails and the 
pin-holes are spaced in such a way to make 
possible wagon impact speed adjustments in 
increments of | m.p.h. Winches which are 
used on each ramp for hauling up the wagons 
are driven by Dowty hydraulic motors. The 
hawsers of the winches are fitted with blocks 





( Left) Wagon coupler which will engage and lock under a wide range of track curvature and gradient conditions, simultaneously connecting the vacuum 
brake pipe. (Right) Draught simulation rig for testing automatic rail wagon coupler 
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Part of the railway equipment test site, showing the gradients on the right for buffer impact tests and 
the buffer block on the left 


which engage fixtures on the wagons and 
haul them over the scotches, where they are 
held by their axles. Each scotch has an 
over-centre toggle mechanism actuated by a 
hydraulic ram, and the wagons are released 
by withdrawing these scotch rams. Wagons 
with gross laden weights up to 40 tons can 
be used on the ramps. 

All operations are controlled from a 
console on the upper floor of an observation 
room situated alongside a level section of 
track between the ramps. 

Buffer testing covers the electronic record- 
ing of three basic essentials from which it is 
possible to compile a complete performance 


analysis. A strain gauge pressure pick-up is 
screwed into the end wall of the buffer 
pressure chamber to measure reaction 
variation on impact. The gauge is cali- 
brated before the tests to determine the 
relationship between pressure and _resist- 


ance. This strain gauge forms part of a 
Wheatstone bridge circuit, and voltage 
changes produced during an impact are fed 
into a d.c. amplifier and then into a driver 
amplifier of the first channel of a three- 
channel C.R.O. set. The beam movement 
caused by changes in pressure is calibrated 
by switching a fixed resistance into the 
bridge. The second channel of the C.R.O. 
set records wagon motion. A potentiometer, 
in which the sliding contact is fastened to a 
probe, is mounted so that the probe contacts 
the wagon 6in before the buffers meet. Just 
as the buffers touch, the sliding contact is 
arranged to coincide on the potentiometer 
winding with a fixed contact which changes 
the polarity of the voltage after the slider 


has moved past this point. The time scale of 


these two traces is obtained by feeding 
signals at one two-hundredth of a second 
intervals from a fork-controlled oscillator 
into the third C.R. channel and recording 
the pulses simultaneously with the signals 
from the other two channels. All three 
traces are recorded photographically. From 
this information, there can be calcu- 
lated : wagon impact velocity ; deceleration 
of wagon: force reaction at buffer on 
impact and during deceleration; buffer 
shock absorption capacity ; energy destruc- 
tion efficiency of buffer; buffer stresses ; 
and the kinetic energy of wagon. By using 
additional strain gauges, stresses in various 


parts of the wagon frame and the effect of 


load movement during impact are also 
analysed. 

Coupler testing on the ramps is carried out 
to prove the geometry of the design and the 
strength of the materials under accelerated 
endurance shunting conditions. At the same 
time instruments are used to record the 
efficiency of the automatic vacuum braking 
connection incorporated in the coupler. 
Gathering and uncoupling tests are under- 
taken on the separate special section of track, 
which has been laid down to reproduce 
simultaneously the most severe curvature 
conditions occurring in British Railways and 
a comprehensive range of vertical and 
horizontal misalignment. 

The site has been equipped with a number 
of static rigs for the endurance and fatigue 
testing of buffers under specific conditions. 
These rigs are hydraulically operated using 
sequence control equipment of the firm’s 
own manufacture. On one rig, buffers are 
subjected to a rapid cycling test to establish 
the rate of buffer head wear and also the 
efficiency of the vacuum sealing arrangement. 
This rig automatically cycles to give forty 
full closures per minute, and buffers undergo 
this test in batches of six, so that test figures 
can be compiled from a factual average. 
We are informed that so far it has been estab- 
lished that after 200,000 complete cycles 
about one pint of oil is lost and, in terms of 
railway usage, this means that a buffer will 
require oil replenishment just once in every 
five years. 

We illustrate an interesting draught simu- 
lation rig for the automatic couplers, designed 
to vary the degree of misalignment rapidly 
whilst maintaining a heavy drawbar pull. 
This rig consists of a fixed head connected 
to a roller mounted sliding head, and the 
two ends of an automatic coupler are 
mounted by normal drawbars in the res- 
pective heads. Four hydraulic jacks are 
positioned, one at each corner, between the 
heads, and are used to subject the coupler 
assembly to a simulated drawbar pull of up 
to 50 tons, or up to 120 tons when carrying 
out tensile tests. At the fixed end of the rig 
the drawbar is fixed on a gimbal mounting 
coupled to vertical and horizontal hydraulic 
jacks. Through these jacks the gimbal is 
reciprocated up to Sin in both the horizontal 
and vertical planes at up to 120 cycles per 
minute, to simulate the relative movements 


Nov. 28, 1958 


a coupler set is subjected to when in wagon 
service. It is pointed out that the rig actually 
subjects a coupler to far worse conditions 
than would be encountered in service on an 
existing railway track. When required, an 
enclosure can be built round the rig to 
enable tests to be carried out under different 
conditions. Dust, sand and water can be 
injected into the enclosure in turn at varying 
intervals, and freezing conditions can also 
be created. During the tests instruments 
continuously indicate the degrees of mis- 
alignment, drawbar pull and vacuum con- 
nection efficiency. 

At the end of a straight test track is a 


70-ton buffer block used, among other 
things, for the standard British Railway 
inspection test for buffer head strength. 


Buffers are mounted on the block at an angle 
of 30 deg. and are impacted by a buffer plate 
attached to a wagon. Impact speeds up to 
17 m.p.h. are attainable. 

In the course of a recent visit to the test 
site we saw a number of the standard tests 
which the firm uses for its couplers and 
buffers. In one of these tests two 16-ton 
mineral wagons, fitted with central couplers 
and 244in hydraulic buffers, were coupled 
on a straight track at speeds of approxi- 
mately 2 m.p.h. and 10 m.p.h., and then on a 
6 chain curve. Wagons were then shunted 
around to show the ability of automatic 
coupled wagons to negotiate 1-1 chain 
curve and a 3 chain reverse curve. 

In tests on the buffer block track a 13-ton 
wagon, with a load of 14 tons of sand bags, 
was used. With hydraulic buffers fitted to 
both block and wagon, the wagon was 
shunted into the block at a speed of 16 m.p.h. 
without damage to either. Standard spring 
buffers were then fitted to the block and 
wagon and the wagon shunted into the block 
at a speed of 14 m.p.h. As a result of this 
impact, all four axleboxes on the wagon were 
broken, the horn frames distorted and the 
load displaced with such force that it broke 
the end planks of the wagon body. 


Automatic Boiler Blow-Down Valve 


AN automatic blow-down valve for boiler 
plants has been introduced, under the trade name 
* Carron-Smith,” by the Carron Company, 
Carron, Falkirk. This valve, in addition to being 
automatic in operation, is self-clearing and effects 
the removal of boiler blow down in relation to 
the amount of feed water introduced. Its cons 
struction and method of operation can be seen 
from the diagram we reproduce. The valve has 








Section through automatic blow-down valve 
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a phosphor-bronze body with internal working 
parts of Monel metal or stainless steel. 

As can be seen, the main chamber in the body 
is divided into upper and lower compartments 
by a diaphragm of rubber, which is connected to 
a spindle, and a spring above the diaphragm 
loads it in the downwards direction. A line 
from the pressure side of the feed pump is con- 
nected through the bore A to the lower chamber 
in the body and a bleed from this bore is taken 
via the port B to the chamber above the dia- 
phragm, an orifice plug C controlling the amount 
of bleed water. 

When the diaphragm is forced up against the 
spring loading by the pressure of water in the 
lower chamber, a small quantity of the water in 
the upper chamber is forced out through the 
release port D and the discharge pipe above. 
The diaphragm moves up with the spindle until 
the pressure release valve F reaches its seating 
over the release port D. At this stage the dia- 
phragm is in its uppermost position and the top 
of the valve spindle is in contact with the under- 
side of the pressure release cylinder F. The 
line connected to the bottom of the unit is then 
cleared by the lower end of the spindle to give a 
clear passage to the blow-down connection G. 

Pressure continues to build up in the top 
chamber through the orifice plug and keeps the 
release valve on its seat until the pressures in 
the top and bottom chambers begin to equalise. 


Evaporatively 


HE principle of high temperature cooling in 

an evaporative cycle has been developed for 
application to diesel engines by Mirrlees Bicker- 
ton and Day, Ltd., of Stockport, and one of the 
company’s engines, so equipped, has _ been 
installed in a factory in Belfast. This engine has 
operated successfully, and since its installation a 
considerable amount of research and experi- 
mental work on evaporative cooling has been 
carried out at the company’s works. (See THE 
ENGINEER, page 70, January 10, 1958.) The data 
so obtained have played their part in helping the 
company to obtain the contract for two evapora- 
tive cooled diesel engines to be supplied to the 
United States Information Agency. These 


engines are mark KVS.12 turbo-charged indus- 
trial diesel engines, rated to develop 2724 b.h.p. 
at 450 r.p.m., and will be directly coupled to 
alternators manufactured by the Brush Electrical 
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The spring load on the diaphragm then comes 
into effect to force the spindle down to close the 
blow-down opening. It will be appreciated that 
the frequency of this cycle is controlled by the 
size of the orifice in the plug C. 

Before the bevelled seat at the lower end of 
the spindle seats, the needle end of the spindle 
penetrates the orifice in the blow-down disc H, 
and removes any obstruction which might be 
lodged there. Nuts at the top of the spindle and 
a small pressure release spring force the release 
valve E off its seating when the spindle has 
descended part of the way and a small quantity 
of water in the top chamber is allowed to escape 
through a stabiliser valve J. When the pressure 
in the top chamber is released in this way the 
operational cycle is completed. Blow-down 
orifice discs control the amount of water 
blown down and are normally available with 
‘Jasin, /,¢in and °/,,in orifices; they are 
selected in accordance with blow-down require- 
ments governed by the steaming factors, such as 
hard water and percentage of condensate returned. 

With this unit it is pointed out that the advan- 
tage of the operation is that its function is 
dependent upon the supply and pressure of feed 
water to the boiler. There is, therefore, a definite 
relationship between the amount of water blown 
down from the boiler and the amount of feed 
water being introduced to the boiler with its 
associated scale-forming or other salts. 


Cooled Engine 


Engineering Company, Ltd., and will have 
an output, when on site, of 1750kW, 2187kVA at 
0-8 power factor, 4160V, three phase 60 c/s. 
The engine, of Vee form, has twelve cylinders of 
15in bore by 18in stroke, a compression ratio of 
11-35 to 1 and a brake mean effective pressure 
of 126 lb per square inch. It is a totally enclosed 
four-stroke, solid injection, four valves per 
cylinder unit fitted with two Brush air-cooled 
turbo-chargers and able to maintain a two-hour 
overload rating of 110 per cent. 

Contract requirements called for the engine to 
operate on a thermo-syphon jacket cooling 
water circuit and at a maximum water outlet 
temperature of 250 deg. Fah, corresponding to a 
steam pressure of 15 lb per square inch, instead 
of the normal closed circuit cooling system 
having a water temperature of 180 deg. Fah. at 
the engine jacket outlet and heat exchanger 





““KVS. 12°’ Mirrlees engine fitted with high-temperature cooling on an evaporative cycle, undergoing 
shop tests 
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cooling. No circulating pumps were to be incor- 
porated, so that circulation had to be natural. 

Cooling is effected by removing the latent 
heat from the jacket circulating water in the 
form of steam and this high temperature cooling 
on an evaporative cycle means : that a constant 
circulating water temperature is maintained ; 
that exhaust gases do not fall below their dew 
point, so that cylinder wear is reduced ; and the 
steam available can be put to a number of uses 
Where heavy fuel of 3500 seconds viscosity is 
employed the steam can be used for heating the 
fuel to bring it to the correct viscosity, or the 
steam can be employed for space heating, 
process work or distillation. 

In the evaporative circuit heat is given up to 
the circulating water until it reaches a tempera- 
ture governed by the steam pressure adopted, 
namely, 212 deg. Fah. at atmospheric pressures 
rising to 250 deg. Fah. at 15 lb per square inch. 
The closed system of circulation is linked with a 
steam separator where the circulating water, due 
to a drop in pressure, flashes off into steam thus 
removing excess B.Th.U. as latent heat. For 
this particular contract steam is arranged to pass 
out of the separator unit at 15 lb per square inch 
and is to be utilised to raise the temperature of 
heavy fuel and for sea water distillation. Approxi- 
mately 0-6 lb to 0-7 1b of steam per horsepower 
is generated. Each bank of cylinders has its own 
separator and each operates independently, 
the water level being automatically controlled by 
Mowbray electric water level units each operat- 
ing a ram pattern make-up feed pump. 

The test rig for one of the engines, which we 
saw recently undergoing trials and is illustrated 
herewith, included two separate steam con- 
densers to condense the steam from the sepa- 
rators. This was led to a feed tank and pumped, 
by ram pattern pumps, back into the circulating 
water system. Control of engine speed is by a 
Westinghouse governor which is a combined 
electrical and mechanical unit, the mechanical! 
section consisting of a combined actuator and 
hydraulic power pump mounted on the engine 
Generator frequency, generator load and the 
fuel rack position is measured by an electric unit 
consisting of a frequency sensing, load sensing 
and fuel rack position sensing circuits. These 
circuits are fed into a magnetic amplifier totaliser 
which passes signals to the hydro mechanical 
actuator system for it to adjust the fuel supply 
according to demands. The governor perform- 
ance has a steady constant speed run-up from 
no load to full load of +0-3 per cent and also 
ensures that any momentary speed change, when 
the load is suddenly changed from no load to 
full load and vice versa, will not exceed +3 per 
cent. 

Should additional heat be required at site 
provision has been made for fitting an exhaust 
gas boiler to generate steam at 200 Ib per square 
inch, any excess of steam at this pressure being 
fed through a reducing valve into the 15 lb per 
square inch system. With these arrangements 
for waste heat recovery an overall thermal 
efficiency of about 80 per cent is possible, while if 
heat is recovered from the lubricating oil the 
efficiency is raised to approximately 85 per cent. 

The heavy fuel on which the engine will 
operate will be fed to the injection pumps at 
40 Ib per square inch, but should the pressure fall 
below 15 Ib per square inch a gear driven pump 
will automatically deliver diesel oil at 15 Ib per 
square inch to the fuel racks. On the test rig 
electric heaters were being used to raise the 
temperature of the fuel to the operating level of 
230 deg. Fah. A sea water cooled heat exchanger 
will cool the lubricating oil, the maximum 
temperature of which is not to exceed 170 deg. 
Fah. 

A nominal time for the circulating water to 
reach 212 deg. Fah. is about twenty minutes and 
it is understood that the temperature is constant 
over the load range of from 40 to 100 per cent. 
The water continues to circulate for approxi- 
mately twenty-five minutes after shut down. 

The engines at present building are stated to 
be the largest in which evaporative cooling has 
been employed, and the company believes that the 
system can be applied to a large range of engines, 
including marine units. [t is understood that 
such engines are being used in coastal vessels in 
America. 
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Acoustic Waves in Structures 
Tue forty-fifth Thomas Hawksley Lecture 


entitled “‘ The Transmission and Radiation of 


Acoustic Waves by Structures,” was presented to 
the Institution of Mechanical Engineers last 
Friday by Leo L. Beranek of the Massachusetts 
Institute of Technology. Of major interest to 
architects, designers of vehicles, and acousticians 
is the control of structure-borne sound. Walls 
and panels are set into vibration by airborne 
waves or by vibrating mechanisms. The panel 
so excited will radiate sound and it may carry the 
vibrations to other panels or bodies. In the 
lecture, the author treated the problem of 
acoustic transmission through walls and panels 
in the audible frequency range. At low frequen- 
cies the panel vibrates as a plate or a stretched 
membrane. At higher frequencies the panel may 
behave as a quasi-infinite sheet. Above a 
particular “ critical “’ frequency, the wavelength 
of the bending waves in the panel will be longer 
than the compressional waves in air at the same 
frequency. The two wavelengths may be 
brought into coincidence provided the airborne 
wave impinges on the panel at an angle ® deter- 
mined by 


cos 9=c,/C% 


where c, and c, are the speeds of sound in the 
air and panel, respectively. At the coincidence 
angle, an airborne wave striking one side of a 
panel will set it into a level of vibration such that 
the magnitude of the airborne wave radiated 
from the other side may be only a few decibels 
below that of the incident wave. This effect was 
discussed both for airborne waves impinging at 
individual angles of incidence and for waves 
at many angles of incidence simultaneously. 
Measurements on plates, concrete sheets, and 
masonry walls were presented and analysed. 
Analysis of the different types of response to air- 
borne wave excitation was made. Rules for the 
selection of simple and complex structures for 
buildings and vehicles were suggested. 

Means for reducing the response of structures 
to airborne wave and mechanical excitation 
include the use of damping materials in or on 
the structure, the introduction of discontinuities 
and the use of sound-absorbing blankets in the 
structure. Recent data on damping materials 
and means for utilising them to produce maximum 
reduction of flexural waves were presented. It 
was shown that by proper utilisation of such 
materials a structure-borne wave may be attenu- 
ated in a given distance by a factor of 10 or 
more than when utilised in a conventional 
manner. 


Latina Nuclear Power Station 


THe foundation stone of Italy’s first nuclear 
power station was laid at Latina, near Rome, on 
November 20. Amongst those present at the cere- 
mony were Signor Giorgio Bo, Italian Minister 
for Industry ; Lord Mills, the British Minister 
of power, and Sir Claude Gibb, chairman of the 
Nuclear Power Plant Company, Ltd. The 
Latina nuclear power station will be the first 
product of the collaboration between Ente 
Nazionale Idrocarburi (E.N.1.) of Rome, and 
The Nuclear Power Plant Company, Ltd. 
(N.P.P.C.), of Knutsford, who, in May, 1958, 
entered into an agreement for long-term co- 
operation in the design, construction and deve- 
lopment of power reactors in Italy. The agree- 
ment also covered the exchange of information 
on the design, construction and operation of 
nuclear power stations, the training of technical 
staff and collaboration in research. 

There are five main concerns in the framework 
of E.N.I. One of these. AGIP Nucleare of San 
Donato Milanese, near Milan, will undertake 
the civil engineering and building works at 
Latina, in close co-operation with the N.P.P.C., 


and will also be responsible for the correct manu- 
facture and testing of all components to be made 
in Italy. The customer for the power station is 
the Societa Italiana Meridionale per l’Energia 
Atomica (S.I.M.E.A.), of Latina, an organisation 
owned jointly by AGIP Nucleare and the Istituto 
per la Ricostruzione [ndustriale (I.R.[.). The 
N.P.P.C. will be responsible for the overall design 
of the station and for its satisfactory com- 
missioning ; it will supply the major components, 
including the reactor itself, and the special boiler 
heat transfer elements. The contract for the 
200M W station was signed in September last and 
is worth £20,000,000, equally shared between 
British and Italian industry. The technical 
particulars of the 200MW reactor are tabulated 
below. Work has already started and the station 
is expected to be completed in 1962. 


Technical Data for 200MW Gas-Cooled Graphite- 
Moderated Reactor at Latina 


Reactor core 


Core diameter 14-5m 
Core height 9-45m 
Number of fuel channels 2980 


Number of cantrol rod channels 100 


Channel diameter 105mm 
Lattice pitch 203mm 
Number of elements per channel 8 


Total uranium in one charge 275 tonnes 

Maximum average thermal flux in 2:3 10 
moderator sec 

Mean uranium rating 2-S5MW tonne 


nem 


Reactor heat output 7OSMW 
Initial conversion factor 0-83 

Reactor vessel 
Mean diameter 20: 35m 
Thickness 90mm 
Number of openings 230 
Maximum working pressure 13-4 atm. abs 


Total estimated weight... 1636 tonnes 
Coolant system 
Number of circuits 
Diameter of ducts 
Reactor gas inlet temperature 
Reactor gas outlet temperature 


6 

1680mm 

180 deg. Cent 
390 deg. Cent 


Blower power (total) 19MW 
Boilers : 
Number of units 6 


5-698m dia 
24-09m high 

52-4 atm. abs 
373 deg. Cent 

14-3 atm. abs 
373 deg. Cent 


External dimensions 
H.P. steam conditions 


L.P. steam conditions 


Main turbo-alternators 
Number and output 3x 7OMW 
Speed 3000 r.p.m 
Feed water temperature 88 deg. Cent 
Net station electrical output 200MW 


District Line Modernisation 


THE first major stage in the scheme to moder- 
nise the eastern section of the London Transport 
District Line will be completed on Monday, 
December 1, when part of the new depot at 
Upminster is brought into use. These works on 
the District Line, costing some £2,500,000, 
constitute the most important Underground 
project since the post-war extensions of the 
Central Line. The Upminster depot, on which 
£1,000,000 has been spent, has some 4 miles 
of track and will accommodate thirty-four eight- 
car trains ; it has a main car shed 450ft long, 
with nine inspection roads and a 215ft long 
lifting shop. The new depot is now being used 
for operating purposes and train examination 
work, but heavy maintenance will not be under- 
taken until next May, when the depot is fully 
equipped. 

Train movements into and out of the depot, 
which is at the eastern end of Upminster Station, 
will be directed from a 40ft high control tower 
equipped with radio “ talk-back ** apparatus. 
Instructions from the tower will be heard only 
by the train driver concerned through a trackside 
loudspeaker, and the driver’s acknowledgment, 
given at ordinary speech level, will be picked up 
by a trackside microphone and relayed back to 
the control tower. 

In addition to the new depot, the 124 miles of 
the District Line from Bow Road to Upminster 
are now being completely re-equipped with 
London Transport’s standard signalling, and 
trains will be controlled from two push-button 


signal cabins at Barking and Upminster. Nine 
other unmanned signal cabins will be remotely 
controlled by one or other of the master cabins 
through interlocking machines. 

The new depot replaces the present one between 
East Ham and Barking, the site of which is 
required by the Eastern Region of British 
Railways in connection with the electrification 
of the Fenchurch Street-Southend Line. These 
improvements on the Upminster Line are linked 
with the track rearrangements at Barking now 
being carried out by British Railways (Eastern 
Region). When these works are completed in 
1960, the flat junctions will be eliminated and 
both the District Line and main line services will 
have independent tracks. The junctions at 
Barking, which are used daily by 700 Under- 
ground and main line trains, have been a frequent 
cause of delays in the past, and the modernisation 
of the District Line will result in improved 
running throughout the line in both east and 
west London. 


Scientific Work at Halley Bay 


THE third party of scientists and technicians 
of the Falkland Islands Dependencies Survey to 
sail for the Antarctic this year left Southampton 
last week-end aboard the M.V. “ Tottan.” 
They will be taking over the Royal Society base 
at Halley Bay (Coats Land) at the end of Decem- 
ber. It will be recalled that Halley Bay base was 
established by the Royal Society expedition in 
January, 1956, as part of Britain’s contribution to 
the International Geophysical Year. It would 
normally have closed down at the end of this 
year when the field work of the International 
Geophysical Year is completed. Acting on the 
recommendations of British scientists, however, 
the Government has decided that scientific work 
at Halley Bay should be continued. This decision 
was announced by the United Kingdom delegate 
to the special committee on Antarctic research 
at its Moscow meeting in August. 

During 1959 the Falkland Islands Dependencies 
Survey party at Halley Bay will carry out an 
intensive programme of meteorological and other 
research work, including radio-sonde observation 
of the upper atmosphere. Meteorological infor- 
mation will be broadcast from the base and the 


results of research carried out there will be 
published by the Falkland Islands Scientific 
Bureau. In addition to Halley Bay base, the 


Falkland Islands Dependencies Survey, which 
is under the direct administrative control of the 
Governor of the Falkland Islands, maintains 
permanent bases on the mainland and surround- 
ing islands of Graham Land. At these bases 
between eighty and ninety scientists and tech- 
nicians carry on systematic research into all 
aspects of the British sector of the Antarctic, 
including studies of human adaptability to low 
temperatures. 


Oxford Western By-Pass 


Work is expected to start shortly, the Ministry 
of Transport and Civil Aviation states, on 
building the Oxford Western by-pass which will 
cost more than £1,500,000. It is hoped to com- 
plete the scheme by March, 1961, and there will 
then be an almost complete ring of by-passes 
round Oxford, including the Northern and 
Southern by-pass, finished before the war, and 
the Eastern by-pass now neating completion. 

The Western by-pass will be 34 miles long and 
will run largely on embankment with a number 
of bridges and a large fly-over. It will extend 
from the Oxford Southern by-pass road at 
Botley (A.4141) to the Woodstock Road (A.34) 
about half-a-mile north-west of its junction with 
the Oxford Northern by-pass (A.40). There 
will be two 24ft carriageways throughout its 
length, separated by a 10ft reservation. 

Interesting engineering features include a 
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Viaduct about 250ft long at Wolvercote, where 
the by-pass crosses the Northern by-pass, a 
canal and a railway. The bridge over the 
Thames will have a span of about 140ft and will 
be 75ft wide between parapets. Over the Mill 
Stream there will be a bridge with a 66ft span. 
Very heavy earthworks are involved to form the 
embankment, and about 600,000 cubic yards of 
fill will have to be brought on to the site. At 
Botley the road will cross the Faringdon Road 
A.420 on a fly-over 110ft long and 65ft wide, 
leading to a roundabout with a link road con- 
nection to A.420. The scheme has been prepared 
for the Minister of Transport and Civil Aviation 
by the Berkshire County Council, County Sur- 
veyor, Mr. K. B. Brow, M.1.C.E., M.I.Mun.E. 
The consulting engineers for the Wolvercote 
Viaduct, River Thames bridge, and Mill Stream 
bridge are Messrs. R. Travers Morgan and 
Partners. The Minister has approved the letting 
of the contract to Higgs and Hill, Ltd. 


Ball Bearing Slewing Rings 


WE illustrate one form of a ball bearing slewing 
ring for machines such as cranes and excavators, 
made at Crown Works, Sunderland, and mar- 
keted by the Roballo Engineering Company, 
Ltd., 43, Dover Street, London, W.1. These 
rings are made in two ways—one with a single 
row of balls and two ring components ; the 
other with a double row of balls and three ring 
components as shown in the illustration. The 





ball 
internal spur gear 


Typical three-part bearing slewing ring with 


single row design is mainly intended for taking 
up radial loads and axial loads up to about 
10 tons combined with small tilting moments. 
The double row designs incorporate a “ collar” 
ring between the rows of balls and this ring 


arrangement absorbs high axial and radial 
loads and large moments. The ring com- 
ponents, of forged steel, have  surface- 


hardened ball-races : the loads are carried by 
precision steel balls separated either by inter- 
mediate balls, spacers, or by a cage. A toothed 
rim machined into one of the rings to take the 
drive for rotating motion may be designed as a 
spur gear, with internal or external teeth, or as 
worm or bevel gear. The inner and outer rings 
are easily fixed on the adjacent frameworks 
of a base and a rotating structure, by a 
numter of bolts spaced at uniform intervals 
about the periphery. The accurate centring of 
inner and outer rings ensures precise operation 
and close mesh of the gear drive. Seals are not 
normally necessary, but may be fitted to prevent 
the possible ingress of dust or other foreign 
matter. Lubrication is effected through pressure 
grease fittings by grease gun or from a central- 
ised lubricating system. 

Ball bearing slewing rings of this design can be 
manufactured economically in diameters up to 
13ft, and rings capable of absorbing axial or 
thrust loads up to 500 tons and tilting moments 
up to 2500ft-tons have been successfully 
manufactured. Larger loads can be carried on 
segmented slewing rings, which can be made up 
to 45ft in diameter. 
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Slagging Pressure Gasifier 


IN our notes on the new Midlands Research 
Station of the Gas Council at Solihull in the issue 
of April 18 last, brief mention was made of the 
pilot slagging gasifier which had been installed. 
An interesting paper describing this plant and the 
experiments being carried out on it was presented 
at the recent autumn meeting of the Institution of 
Gas Engineers by Dr. D. Hebden and Mr. R. F. 
Edge. This paper describes experiments with the 
gasifier operating on steam and oxygen at a 
pressure of 75 lb per square inch and using oven 
coke as fuel. They were mainly concerned with 
the examination of various methods for remov- 
ing the liquid slag from the gasifier. The most 
satisfactory operation was obtained by using 
hot gases to hold the slag back in the hearth, 
tapping periodically, and quenching the slag in 
water. With this procedure, the slag was dis- 
charged at a high rate which minimised the effect 
of heat loss, supervision was only required during 
the tapping operation, and the slag outlet could 
be used as an auxiliary tuyére to control the 
temperature of the slag independently. 

Results show the influence of varying the 
relative amount of steam from 8 to | v/v of 
oxygen, i.e. from conditions required for dry 
ash removal to those for slagging. They are used 
to estimate the performance to be expected when 
operating a slagging gasifier on coal at 300 Ib per 
square inch. It appears that, in comparison with 
dry ash removal, a slagging gasifier will have a 
12 to 15 per cent higher thermal efficiency, will 
use only one-fifth the amount of process steam, 
and will produce only one-sixth the volume -of 
liquor. By-product recovery will be simplified 
in consequence. The output will be increased, 
probably three to four times, to make units 
of 30,000,000 cubic feet per day capacity 
possible. Depending on the ash _ content 
the oxygen consumption per therm of gas will 
be 15 to 25 per cent higher and, with bituminous 
coal, the calorific value of the gas might be 
360 to 375 B.Th.U. per cubic foot instead 
of 400 B.Th.U. per cubic foot. 


Pipe Support Clamp for Welding 


AN adjustable pipe clamp for aligning and 
holding pipe ends together for tack welding 
purposes is made in three sizes by Coltburn 
Positioners, Ltd., Goldington Bury, Bedford, 
for pipes from 6in to 12in, 12in to 18in and 
18in to 24in outside diameter. These clamps, 


one of which is illustrated, consist of two sets of 


roller chains connected by spacer bars and linked 
at their ends by claws which engage over the 





Clamp holding pipe ends in alignment for tack welding 


appropriate spacer bars. The claws are pivoted 
at their centres in a clamping block and the 
assembly is tightened on the pipe ends by draw- 
ing the claws together by turning a_hand- 
wheel at the top of the block. 

Large rollers are set between the chains and 
adjacent to the spacer bars located on the pipe 
surfaces, and through these rollers the actual 
clamping pressure is applied to the pipes. A 
sufficient distance is left between the support 
rollers for adequate tacking of the pipes ready 
for final welding when the clamp is removed. 


859 


Stone Granulator 


A STONE granulator known as the * Phoenix,” 
now made by Robert Broadbent and Son, Ltd., 
Stalybridge, Cheshire, is designed to produce a 
uniform aggregate of uniform size at high output 
rates. This machine, although relatively small, 
as can be seen from the accompanying illustra- 
tion, is designed to reduce 44in to S4in granite to 





Stone granulator in which the moving jaw oscillates 
about a horizontal axis 


{in at a rate of 34 to 44 tons per hour and down 
to lin at a rate of 11 to 12 tons per hour. 

The moving jaw of the machine is driven by a 
roller bearing eccentric shaft, and is so arranged 
that during crushing the jaw oscillates about a 
horizontal axis. This method of jaw oscillation 
is stated to ensure the production of a cubical 
aggregate with the minimum amount of dust and 
scale, whilst abrasive wear on the jaw plates is 
reduced. 


Protective Coating 


To provide protection from corrosive attack 
from atmospheres impregnated with fumes and 
gases of alkali or acid character E. S. Hughes and 
Co., 2, Everton Terrace, Liverpool, 5, has 
developed a formula for a coating which is to 
be marketed under the name of “ Styrene.” 
This is a new water-suspended plastic which is 
non-toxic and odourless and can be applied as 
ordinary paint to surfaces which must be stripped 
of previous coatings and free from dust, oil, and 
grease. Cold water is used for thinning and the 
paint does not require an undercoat, except for 
steel. However, two coats are normally required 
and, when dry, after about two hours, create a 
tough, non-brittle, semi-gloss finish. Many 
advantages are claimed for the new formula and 
these include :—ability to withstand scrubbing, 
boiling water and low and high temperatures ; 
impervious to moisture ; will not powder, swell 
or soften, and does not absorb oil or grease. The 
paint is manufactured in a number of shades and 
1 gallon gives a coverage of 80 square yards, 
depending upon the porosity of the surface. A 
number of tests have been carried out, one of 
which consisted of coating a section of a concrete 
runway and observing that no deterioration 
occurred despite the impact of exhaust gases 
from turbo-jet engines. In another test a section 
of coated plywood was submerged in sea-water 
for six months and emerged unaffected. Tests 
have been completed more recently at Liverpool 
to demonstrate that the coating is unaffected by 
soaking in many acids, including sulphuric and 
nitric up to 20 percent, and is non-inflammable and 
abrasion resistant. Samples of concrete, com- 
mon brick, asbestos, timber, plywood, hard- 
board, were coated and subjected to rubbing by 
sandpaper, and both sulphuric and nitric acid 
were applied to a number of coated surfaces. In 
another demonstration fine tissue paper was 
coated on one side and the paper removed by 
the application of sulphuric acid to leave a sheet 
of paint. This did not burn when a flame was 
applied to it, and it was later soaked in nitric acid 
without showing any ill-effects. In the heat test 
mild steel sections were coated on one side and 
heat applied without affecting the paint. 
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Automatic Cut-Off Machine 


AN automatic machine for cutting off non- 
ferrous materials and plastics from bars 2in 
diameter or equivalent section has been developed 
by S. Russell and Sons, Ltd., Bath Lane, Leicester. 
This machine, as can be seen in the illustration 
below, has a saw head mounted on a cabinet base, 
at the side of which there is a rack storage unit 
with a bar feed mechanism. 

The saw spindle together with its 5 h.p. motor 
and belt drive are pivotally mounted on a rock- 


ing head on the base, and in the cutting off 


operation an air cylinder at the rear feeds the 
saw into the work by pushing the rear of the 
rocker mounting upwards. The spindle runs at 
1800 r.p.m. and is designed to take up to Yin 
diameter saws */,,in or */,,in thick. A hydraulic 
dashpot regulated from the front of the machine 
controls the speed at which the saw is fed into 
the work, and gives a steplessly variable feed 
speed with a quick return stroke. The length of 
the cutting stroke is adjustable so that the 
machine can be set for a minimum lost motion 
when cutting different sizes of bars and to com- 
pensate for different diameter saws. 

A micrometer length stop is mounted on a 
bar at the point of the head and is adjustable 
along the bar in increments of lin by means of 
a locating pin. Using the increment setting in 
conjunction with the micrometer, lengths of 
material can be cut consistently to precision limits 
without using any other form of measurement. 
A hardened steel pin is carried in a bore in the 
centre of the stop and this pin operates a micro- 
switch when the work contacts the stop in the 
bar feed movement. This micro-switch closes the 
work gripping vice and starts the saw on the 
cutting stroke when it is contacted. At the end 
of the cutting stroke another micro-switch is 
operated to institute the fast return of the head. 
When the return movement is completed a 
switch is contacted and opens the vice jaws ready 
for the next bar feed stroke. 

In the bar feed unit, which has a standard 
maximum stroke of 12in, the bar on the con- 
veyor at the foot of the rack is fed forward con- 
stantly towards the cutting position by a trolley 
driven by an air motor. When a bar is finished 
the trolley is returned by operation of a lever to 
the far end of the track where it contacts an air 
valve controlling a series of cams which lift the 
next bar from the sloping storage rack and place 
it on the conveyor. Pressure on the feed bar 
can be adjusted to suit the class and size of 
material being handled. In order to ensure that 
a square cut is made across the material the 
micro-switch in the feed stop makes contact 
only when within 0-002in of being flush with the 
face of the stop—thus if a bar end is not square 
it will not push the pin home and the machine 
will stop. 
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Air Conditioning Conversion Units 


To-pay on board ship there is an increasing 
demand for air conditioned ventilation which 
has involved the problem of modernising, in 
this respect, existing mechanical ventilation 
systems. This problem has been occupying the 
attention of Thermotank, Ltd., Helen Street, 
Glasgow, and towards its solution the company 
has developed a new air conditioning unit which 
is known as Type “C.”’ This unit has been 
specifically designed to convert, inexpensively, 
existing heating and ventilation systems to full 
air conditioning with the minimum of structural 
alterations. It is intended to be mounted on an 
open weather deck but can be fitted elsewhere in 
the ship, always provided that a clear headroom 
of 7ft 6in is available (for the largest unit) and a 
deck space of not less than 5ft 6in square. Unit 
sizes range from 4 tons to 20 tons refrigeration 
with a nominal air circulation of from 1500 to 
5500 cubic feet per minute. To facilitate hand- 
ling and to surmount installation difficulties, 
especially in restricted spaces, the equipment is 
manufactured in two parts which can easily be 
bolted together. In the upper part are housed 
the cooling coil, filters, air dampers, &c., while 
the lower section contains the Freon compressor, 
motor, condenser, &c. Connections require to 
be made to the existing fan system and provision 
made for condenser water inlet and outlet, 
condensate drain piping, and electric wiring 
from a remote starter to the terminal box. In 
addition it may be necessary to increase the 
insulation of certain ducting and make provision 
for avoiding condensation, especially in those 
ducts which are behind panelling, and even 
incorporate re-circulation ducts. 

The heavy galvanised steel casing, forming the 
upper section of the unit, is insulated internally; 
it has openings cut to take air trunks and a hinged 
door to give access to the equipment. This 
includes an air cooling coil which is of extended 
surface pattern and is designed to operate vertic- 
ally in separate sections as variations of duty 
require. The whole is housed in a rust-proof 
frame, and beneath is a condensate collecting tray 
with drains to outlet connections on both sides. 
There are two expansion valves which are 
thermostatically controlled by the temperature 
of the return gas from the air cooling coil and 
control the supply of Freon refrigerant. Also 
in the upper section is the control panel, viscous 
pattern air filters and the fresh air and recirculated 
air damper. 

The lower section is constructed of heavy 
galvanised steel angles and channels with 
removable vented spray-eliminating steel side 
panels. In this section are mounted a multi- 
cylinder, vertical, single-acting refrigerating com- 
pressor belt driven by a two-speed electric motor, 
and a shell and tube condenser having mild steel 





Machine for cutting bar material to length. 


Non-ferrous or plastics materials up to 2in diameter or 
equivalent section can be cut to standard lengths of up to 12in on an automatic cycle on this machine 
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One of the three 20-ton capacity refrigerating units 
mounted in ‘** Esso Canterbury ”’ 


end plates clad with stainless steel on the water 
side. There is a Freon strainer, which can be 
cleaned without disturbing the pipework, and 
two automatic Freon valves placed in the liquid 
line between the strainer and the two expansion 
valves in the upper section. Each valve supplies 
one expansion valve and is controlled by the 
unloading thermostat when capacity reduction is 
required, or by the second stage thermostat when 
no cooling is required. When the thermostats 
operate the magnetic valves, the motor starter 
automatically selects the correct speed for the 
compressor motor. 

Six Esso tankers are among the ships being 
converted, and three 20-ton units. one of which 
can be seen with the access door open in our 
illustration, have been installed recently on the 
“Esso Canterbury and are capable of main- 
taining interior conditions of 85 deg. Fah. dry 
bulb and 70 deg. Fah. wet bulb when the outside 
atmospheric conditions are 90 deg. Fah. dry bulb 
and 854 deg. Fah. wet bulb. A recirculation duct 
has been fitted and, to avoid loss of conditioned 
air, natural exhaust vents have been blanked off 
and self-closing fittings mounted on all doors 
giving access to the outside atmosphere. The 
units are being marketed on a world-wide basis 
so that ships can be converted at most ports. 


Tractor Lubrication in Tropical Areas 


A PAPER dealing with some modern aspects 
of agricultural tractor lubrication was presented 
to the Western Centre of the Institution of British 
Agricultural Engineers, on November 17, by 
Mr. W. J. Nolan, vice-president. One section 
of the paper dealt with tractor operation in 
tropical or semi-tropical areas. In such areas, 
it was pointed out, tractors might be required to 
work in a dusty atmosphere at temperatures 
ranging between 90 deg. and 130 deg. Fah. Under 
those conditions, it could be envisaged that 
lubrication of tractor engines was not an easy 
problem, since, apart from the effects of high 
ambient temperatures, the ingress of dust, in 
minute particles, would quickly contaminate oil 
and cause excessive wear. Furthermore, the 
cooling of an engine might not be sufficient to 
prevent the temperature of the crankcase oil from 
reaching a point where excessive thinning out 
took place and, where the viscosity of an oil was 
too low, reduced ability to form an oil film might 
cause bearing failures. 

In the past, Mr. Nolan said, extreme high- 
temperature conditions had been met by 
operators using an oil of higher S.A.E. classifica- 
tion, e.g. S.A.E. 40, replacing $.A.E. 30. To-day, 
the latest developments had made it possible for 
such areas to operate tractors on a multi-grade 
crankcase oil, classified as S.A.E. 20W/40. 
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Industrial and Labour Notes 


Mine Accidents 


The report of the Chief Inspector of 
Mines and Quarries, for the year 1957, has 
been published this week. It is the first report 
under the Mines and Quarries Act, 1954, 
which came into operation in January, 1957. 
Consequently, it deals with quarries and 
** miscellaneous mines” in addition to coal 
mines. 

The report records that, at the end of last 
year, 1435 coal mines were being worked in 
Great Britain. Of the total, 905 were 
operated by the National Coal Board ‘and 
530 were being worked under licence from 
the Board. During the year, the mine 
inspectors (excluding inspectors of horses) 
made 24,444 inspections, of which 15,729 
were underground and 8715 were on the 
surface. There were 609 coal mines inspected 
throughout and in many mines individual 
working districts were visited by the 
inspectors several times. 

As to accidents in coal mines, it is recorded 
that 395 men were killed and 1918 reportably 
injured during 1957, compared with 328 and 
1748 respectively in 1956 (the lowest figures 
ever reported). The chief inspector says 
that last year’s increase is regrettable, but is 
** not necessarily significant as an indication 
that the downward trend in accidents has 
halted.”” Nevertheless, he adds, there have 
been increases in the categories of falls at 
the working face and from explosions of fire- 
damp that have caused concern. The chief 
inspector goes on to the comment that a 
disturbing general feature during 1957 was a 
failure to meet adverse conditions by means 
which are recognised as normal good prac- 
tice. Safety research, it is emphasised, has 
conferred many advantages on mining men 
in recent years and better materials and 
appliances have become available. It is sad, 
the inspector remarks, that ** in many indi- 
vidual cases the personal element should 
break down and that all this effort should fail 
to improve the standard of safety.” The 
inspector hastens to add that he does not 
refer specifically to “* carelessness or reckless- 
ness, significant though they often are.” He 
means rather the remarkable frequency with 
which men and officials alike show an 
apparent blindness to approaching difficulties 
and fail to take precautions in time. The 
Coal Industry National Consultative Council 
has appointed a sub-committee, on which the 
chief inspector serves as an assessor, to con- 
sider recent explosions, to recommend preven- 
tive measures and to suggest ways of bring- 
ing those measures to the attention of 
management, under-officials and workmen. 


Overseas Trade 

The Board of Trade says that there 
was a “‘ rather more buoyant trend ” in over- 
seas trade during October. The final figures 
for exports and imports show a fairly sharp 
rise over those for the preceding month. 
Exports of United Kingdom goods and 
manufactures in October were valued at 
£266,800,000 and imports at £328 million. 
Re-exports were valued at £12,200,000. The 
visible trade deficit was thus £49,000,000, 
which was £11,000,000 less than in Sep- 
tember, but was well above the average level 
earlier in the year. Over the first ten months 


of this year, the Board of Trade adds, exports 
were 34 per cent lower in value than in the 
comparable period of 1957. ' 

The slightly higher overall level of exports 


in October, compared with the monthly 
average from January to September, came 
from increases in exports of foodstuffs and 
“other manufactures,” which were partly 
offset by reductions in textiles and fuels. 
Engineering exports, the Board reports, were 
marginally lower and exports of metals were 
unchanged. The Board goes on to say that 
in the engineering divisions there were marked 
falls in exports of * machinery other than 
electric.’ and in road vehicles and aircraft, 
though these were offset by big increases in 
the exports of ships and boats and smaller 
rises in exports of electric machinery and 
railway vehicles, 
** machinery other than electric,’ assessed at 
6} per cent, was fairly general, but, compared 
with recent months, was particularly marked 
in boiler-house plant, agricultural machinery 
and tractors, industrial trucks and mechanical 
handling equipment and machine tools. 
Exports of cars were only marginally below 
the very high January-September rate and 
included increases to the U.S.A. and Canada, 
though there were reductions to Australia 
and Western Europe. Exports of com- 
mercial vehicles and chassis were down by 
16 per cent, however, and aircraft exports 
were 25 per cent lower. On the other hand, 
exports of ships and boats, which this year 
have been lower than in the past two years, 
more than doubled in October compared with 
the monthly rate from January to September ; 
the October figure included delivery to India 
of vessels valued at nearly £5,000,000. In 
the metals group, iron and steel exports con- 
tinued to decline in October and were 10 per 
cent below the January-September level, but 
this fall was balanced by a rise of 19 per cent 
in the exports of non-ferrous metals. 


Census of Production Results 


The first results of the census of pro- 
duction for 1957 have recently been published 
by the Board of Trade. The results for 1957, 
like those for the two preceding years, are 
based on a sample inquiry and cannot, there- 
fore, be absolutely precise. For 1957, 
returns were obtained from about one in 
nine of the industrial establishments in Great 
Britain, including all the largest establish- 
ments. The sample accounted for about 70 
per cent of the total output. 

The value of the output of manufacturing 
industry was nearly 5 per cent higher in 1957 
than in 1956. This, the Board of Trade 


points out, is equivalent to an increase of 
between | and 2 per cent in the volume of 


output. Increases in the value of output 
came mainly from the engineering, ship- 
building and electrical goods industries. 
Substantial increases were also reported in 
the chemicals, paper and printing, coal 
mining and electricity supply industries. A 
decrease in the net output in mineral oil 
refining was accompanied by increased sales ; 
the lower net output in this industry is 
attributed to the disruption of oil supplies 
during the Suez emergency and the resultant 
higher prices of crude oil. The average 
number of people employed in manufacturing 
industry in 1957 was slightly higher than in 
1956. The engineering group showed the 
largest expansion, though one of its con- 
stituents, namely, textile machinery and 
accessories, employed fewer people last year. 
There were reductions also in vehicles, includ- 
ing aircraft manufacture and repair. Outside 
manufacturing industry, there was a con- 
siderable increase last year in the number of 


The decline in exports of 


people employed in coal mining. The Board 
of Trade says that the higher level of total 
employment in manufacturing industry was 
due entirely to an increase in the number of 
administrative, technical and clerical workers. 
As in earlier years, this category of workers 
continued to account for an increasing pro- 
portion of the total number engaged in 
industry. The average earnings of admini- 
Strative, technical and clerical employees 
increased by just over 5 per cent between 
1956 and 1957. It was the first time for some 
years that the increase in average salaries in 
manufacturing industry was as great as that 
in average wages. 

Industry's total capital expenditure 
increased again in 1957, but the rate of 
expansion slackened ; the increase for manu- 
facturing industry last year was £82,000,000 
compared with £139 million n 1956. There 
was a marked difference last year between 
new building work (on which the amount 
of money spent by manufacturing industry 
was about the same as in 1956), and expen- 
diture on plant, machinery and vehicles, 
which increased by nearly £80,000,000. 
Much of this increase was concentrated in 
metal manufacture and in the chemical group 
of industries where capital expenditure in 
the oil refining industry reached a new peak 
and was almost double that of the preceding 
year. Although capital expenditure in the 
public utilities did not increase significantly 
in 1957, it continued at the very high levels 
previously reached and, together with capital 
expenditure in coal mining, accounted for 
nearly one-third of the total for all the 
industries included in the census. 


Technical Salesmen 


The Department of Industrial Admini- 
stration of the Birmingham College of 
Technology is starting, in the new year, a 
series of short full-time courses for technical 
salesmen. This venture, it is believed, will 
help to solve a problem which faces many 
industrial concerns to-day, namely, how to 
be effective in selling products which “ incor- 
porate an increasing amount of technical 
know-how.” Some of these sales problems 
can be met by backing up the professional 
salesman with technical advisory services. 
Nevertheless, there appear to be many 
situations in which it would be more eco- 
nomical and effective if the man directly 
concerned with the customer is himself a 
technologist. In any case, the Birmingham 
College of Technology points out, smaller 
firms cannot afford the expense of two men 
to deal with each selling problem. The 
difficulty, it is suggested, is that many tech- 
nologists are not naturally good at ‘* cus- 
tomer relations.” The forthcoming courses 
have been designed to deal with matters such 
as this. A panel of senior marketing and 
purchasing executives in the Midlands has 
assisted in the preparation of the syllabus and 
more than half of each course will be devoted 
to case study and project work and interro- 
gation meetings with people having a varied 
experience in customer relations. 

The first of these courses will begin on 
February 16, 1959 ; all the places available 
for it have been taken up by companies 
which have participated in the preliminary 
discussions. Full details about subsequent 
courses can be obtained from the ‘Depart- 
ment of Industrial Administration, College 
of Technology, Gosta Green, Birming- 
ham, 4. 
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Inaugurated by the holding of the ** Mécanélec 58” Exhibition recently, the Palais 
des Expositions du Centre National des Industries et des Techniques (C.N.1.T.) is 


scheduled for substantial completion next year. 


The groined vault roof of the hall, 


seen in the aerial view (page 821), is inscribed in an equilateral triangle with 


sides measuring 218m, and supported at only three points. 


This structure, unusual 


in form and in design, constructed in very short time, holds two world records : the 
longest known span for a shell structure, 206m at each fagade and 238m at the 


groins 


the largest surface supported at a single point, 7000 square metres. 


The 


floor area totals nearly 100,000 square metres. Situated at the Place de la Défense, 
Puteaux, the projected Concorde-Etoile axis the C.N.1.T. forms the first building 
of an important development scheme. 


THE ROOF 


oe design proposals were submitted for 
the roof ; some in concrete, some in steel, and 
others of a mixed nature. Professor Nervi's 
design envisaged three ridge beams rising from 
the corners and meeting at the centre of the roof. 
From there, a rhomboidal lattice work of rein- 
forced concrete beams, |-2m deep, and having a 
module of 3-5m, was to extend outwards, form- 
ing three cylindrical naves each at right angles 
to the corresponding fagade. Each lattice 
section was to be covered by a convex sheet 
metal roof with metal tie members underneath. 

M. Freyssinet proposed a spherical concrete 
shell roof with three straight vertical facades 
intersecting the roof. Inside was to be a mono- 
lithic, prestressed concrete floor, along the 
edges of which were to be placed ties to prevent 
the spread of the dome at the corners. The 
edges of the vault at the fagades were to be 
supported by vertical cables spaced every metre 
and prestressed to 9 tonnes. These would also 
have served as supports for the glazing. The 
whole was to rest on columns, which in turn 
were to be seated on pads of synthetic rubber, 
thereby making possible free lateral expansion 
and contraction. 

Projects envisaging a metal structure also based 
themselves on the idea of three intersecting 
cylinders supported between a central spider and 
a main girder at each fagade, or as in Nervi's 
design, forming a lattice work of beams supported 
only by the central ridge beams, with a metallic 
roof. 

A mixed steel-and-concrete design deserves to 
be mentioned. Like the other schemes described, 
this one also employed a central spider to support 
three cylindrical naves, which, however, this 
time were to be in the shape of a double shell of 
prefabricated triangular concrete elements con- 
nected by a lattice of steel tubes. 

The project finally adopted was that of 
Monsieur N. Esquillan, who proposed a double 
shell roof, also, like some of the other designs, 
in the shape of three intersecting cylindrical 
portions, but transmitting its load directly to the 
three supports at the corners (Fig. 7). From 
these corners, the elements of the box structure, 
convex on top and concave underneath, radiate 
in the manner of a fan, towards horizontal 
transverse beams at the crown which form a 
three-armed spider, extending from a common 
centre in the middle of the roof at right angles 
to the facades. The box structure is completed 
by internal webs running out radially from the 
supports between the corrugations, and spandrels 
perpendicular to the facades. In front elevation 
the curve of each cylindrical nave is that of a 
catenary, so that the forces at each point in the 
concrete are entirely compressive. 

As the sectional view in Fig. 7 shows, each 
nave of the roof comprises nine equal corruga- 
tions arranged in three groups, each of which is 
20-82m wide at the crown. The distance between 
the top and bottom concrete surfaces is 1-8m, 
and the distance taken over the corrugations 
amounts to 2-8m. The angular spacing of the 
webs and corrugations is 3 deg. 20 minutes 
(one-eighteenth of 60 deg.), and the pitch of the 


spandrel walls is 9m. This cell structure is of 
such strength that the thickness of the material 
can be reduced to a minimum. At the crown the 
shells are only 6cm thick, and the internal walls 
are of this thickness throughout. Nearer the 
corners, the shell thickness had to be increased 
to about 15cm. For more than 85 per cent of 
the roof surface the thickness of the shells is 
equal to, or less than, 6-Scm. It has thus been 
proved possible to keep the deadweight to the 
very low figure of 14,200 tonnes without sacrific- 
ing rigidity. 

For a construction where speed and economy 
were of such importance, the design proved to 
be of the greatest advantage. The shells had to 
be cast in situ and the very large amount of 


tubular scaffolding required to support the 
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show, are equal in area and, moreover, are identical 
in sectionat each level, and also in plan except fora 
horizontal lateral “ shearing movement,” as it 
were, of the generating section. It was thus 
possible to use the same scaffolding as well as 
the same shuttering, for each of the three sections, 
and to cast the roof in four stages: first, the 
corners adjoining the previously completed 
foundation blocks ; secondly, the three central 
sections which were cast in one piece ;_ then, 
separately, the middle, and finally, the outer 
sections. The sections, cast at four months’ 
intervals, were kept entirely separate along the 
whole of their length in order to avoid stresses 
due to differences in shrinkage and creep. 

The mix used contained 350 kg of standard 
Portland cement per cubic metre of concrete, 
and design stresses were kept within 100 kg to 
130 kg per square centimetre. These stresses, 
according to the French regulations, require a 
concrete with a crushing resistance of 130/0-28 

465 kg per square centimetre after ninety days, 
as measured on test cubes of 20cm side. Although 
the stresses induced by the dead load alone do 
not exceed 80 kg per square centimetre, and 
although the strength of test cubes was already 
adequate after fifteen days, the shuttering was 
left in place for twenty-one days before being 
struck. Studies of creep had shown that defor- 
mations are considerably increased if high stresses 
are imposed on a concrete which is insufficiently 
aged. 

By preassembling large sections on the ground 
and hoisting them into place by crane, the whole 
of the roof scaffolding was assembled in two 
months. The magnitude of this part of the work 
will be appreciated when it is realised that the 
centre scaffold portions, which extended from 
ground level to the underside of the middle of 
the roof, were about 50m high, while the adjoin- 
ing sections, which stood on the central triangular 
floor, were up to 37m high, and the total of steel 
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Fig. 7—Sectional elevations of one half of the three cylindrical naves which together form the roof. Note 

the two parallel, corrugated shells which fan out from the foundations towards the heavy ridge beam, 

and the cellular structure. Spreading forces at foundations are held by three ties which lie in the 

vertical planes of the facades. (a) Sectional elevation, and (6) plan, of post-tensioned cables in these ties : 
their change in direction requires the use of vertical anchors 


shuttering represented a serious problem. If 
the whole roof had been cast at the same time, 
some 400km of steel tubing would have been 
required. As the collection of such a quantity 
would have been wellnigh impossible, it became 
necessary to carry out the work in stages, so 
that the same scaffolding might be used more 
than once. Another important consideration was 
the time required to assemble the scaffolding. 
The mode of construction finally adopted met 
these points in an extremely neat and efficient 
manner. 

All the three portions into which each nave is 
divided, as our title illustration (ante) or Fig. 8 


tubing amounted to 280km. The scaffolding for 
each nave consisted of five sections on either 
side of the central vertical plane. A_ special 
procedure was adopted to keep the scaffolding 
intact after each stage and move it laterally into 
position ready for the next stage. The shuttering 
was struck by forcing each completed roof section 
upward by means of hydraulic jacks. These 
jacks—which were fitted with screwed take-up 
collars as a safeguard against hydraulic failure 

were placed in gaps left between the initially 
completed common roof section adjoining the 
foundation blocks, and the individual vault 
sections. Their line of action was along the 
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tangent to the mid-plane of the vault ; for the 
central roof section, eighteen 300-tonne jacks 
were required, i.e. six at each corner. By increas- 
ing the thrust of the jacks, the gaps at each root 
were widened by a calculated quantity, equal to 
the combined effect of elastic shortening and 
shrinkage. 

At present, the jacks which supported the 
central section have already been replaced by 
concrete. The remaining jacks, capable of 
exerting a total of 18,000 tonnes, will be left in 
position until the final adjustment of the vault 
sections is carried out. The resultant side thrust 
at the top, which amounts to 2000 tonnes between 
the inner and middle sections, is taken by roller 
bearings placed in gaps of the crown beams. 

Experiments have shown that the creep and 
shrinkage of the concrete after 110 days, causing 
a drop of the crown of 85mm, is very nearly the 
same already as after one year, so that after that 
time the roof sections could be jacked more or 
less into their final positions. It is, however, 
intended to leave the joints open until early 
next year, when the roof sections will be finally 
levelled and grouted together, and the jacks 
will be replaced by concrete. At the same time, 
the roller bearings will be embedded in concrete. 

The scaffolding was moved sideways by fitting 
rollers under it and knocking out the wedges on 
which it rested. Special joints had been provided 
in the middle sections at the level of the top 
galleries, so that the top portions could continue 
to be moved outwards over the galleries on which 
they were supported, while the lower portions 
were dismantled. 


The three tower cranes used in the erection of 


the roof were mounted on rail tracks on the top 
galleries, so that their 50m long horizontal jibs 
were able to cover the whole of the roof except 
for small parts at the centre and in the corners. 
These cranes were capable of lifting 1-5 tonnes 
at full radius. After completion of each roof 
section, the crane tracks were shifted outwards. 
Radio transmitters for remote control of the 
cranes were housed in a temporary building 
situated on top of the roof at the centre, which 
also accommodated the instruments for reading 
eighty-five acoustic strain gauges which were 
fitted to the roof. 

The shuttering for the lower roof shell con- 
sisted of plywood forms which were curved to 
the correct radius. After the concrete had been 
placed and set, the prefabricated spandrels and 
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webs shown in Fig. 9 were set up and the gaps 
concreted, the joints in the webs taking the form 
of stiffening columns. Lastly, the shuttering for 
the top shell was placed in position. This con- 


sisted of fibreboard panels supported on a wooden 





Fig. 9—The roof under construction, showing spandrel walls and webs set up on 
the in situ inner shell. After the concrete forming the joints had been poured 
and set, the last shuttering for the outer shell (seen in the background) was 
Note the subdivision of the prefabricated units, the weight of which 


set up. 


was limited by crane capacity available to 1:5 tonnes. 
cells are accessible and holes in the inner shell give access to the ceiling of the 
hall and allow lighting to be set up 


framework. These shuttering plates were left in 
position and help to improve the acoustic and 
thermal insulation. It is of importance to limit 
the effects of temperature fluctuation. Annual 
temperature changes cause the roof to rise and 
fall by about 15cm (3:4mm per deg. Cent.), 
but differential expansion, snow and wind load 
combined can also bring about differences in 
level of up to 15cm. 





Fig. 8—The partially completed roof from underneath, showing the still separate roof sections (note gap 
in crown beam), and the scaffolding which was moved on rollers into its new position for concreting the 





outermost roof sections 
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The double shell construction promotes water 
tightness, which is also improved by the fact that 
all the stresses in the vault are purely compressive, 
so that any haircracks will tend to close. There 
is thus no need to waterproof or coat the con- 
crete. Provision has 
had to be made to deal 
with the very large 
amount of water which 
the roof is liable to 
gather in a severe rain- 
storm, which may 
amount to 22. cubic 
metres per minute. To 
cope with such quan- 
tities, storm drains of 
Im bore have been laid. 

Next to the sweep of 
the enormous roof, the 
visitors’ eye is attracted 
by the facades. The 
three fagades are com- 
pletely glazed, and re- 
quired a total of 10,000 
square metres of glass 
in the form of 4in thick 
toughened sheets held in 
place by screws neal 
the corners. Allowance 
had to be made for the 
different thermal expans- 
ion of the roof and 
facades. This was done 
by supporting the 
fagades on_ I-section 
columns which at the 
upper ends are held by 
pins sliding in slotted 
steel channels fixed to 
the roof, thus permitting 
All of the 1-8m high the necessary vertical 
degree of freedom. From 
beams across the top 
of these columns, the 
vertical supports for the glazing are sus- 
pended at 2:25m pitch. These, and the 
cladding which hides the sliding joints at the 
top, are made of stainless steel. Suspended 
internal catwalks allow inspection and cleaning 
of both sides of the glass, the outside being 
accessible through horizontal gaps resulting 
from the outward slope at which the panes are 
fixed. 


SERVICES 


In the foundations are 500m of tunnels for 
installing services : electricity, water, gas, drain- 
age, compressed air and telephone. These ser- 
vices are also to be provided on the upper floors. 
The internal spaces in the triangular central 
floor and inside the roof structure facilitate 
installation of services, in particular of lighting. 

The total electrical installed capacity is 
15,000kVA, supplied from six similar sub- 
stations situated at the bottom of the lift shafts. 
Distribution boards at each level supply low 
tension at 127V, 220V and 380V. There are 
four electric circuits on each level: normal, 
emergency, safety and service. 

Heating is by forced air convection ; connec- 
tion with a district heating scheme planned for 
Puteaux is envisaged. The exhibition building 
is to have a 1000-line telephone exchange. There 
are six 30 h.p. lifts for persons and loads, placed 
near the double staircases, two at each facade, 
two service lifts for the restaurants, and one lift 
serving the administration offices. Escalators 
may be installed at a future date. 

The principal data of the C.N.LT. are sum- 
marised in the table overleaf. 


MECHANICAL EQUIPMENT 


Large mechanical plant at the site included 
three “ Benoto’’ hammer grabs for excavating 
foundations. For the construction of the roof 
there were three “* Weitz’ tower cranes of 90- 
tonne-metres capacity, 30m high and fitted with 
a special 50m jib, capable of hoisting a 1-5-ton 
load at the full radius. Three 80-tonne-metres 
tower cranes of 16m span were employed for 
placing the prefabricated floor slabs. Other 
cranes included one crawler-mounted 40-tonne- 
metres crane, and one 20-tonne-metres auto-crane 
for placing concrete and for general work. There 
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Centre National des Industries et 
des Techniques 


No. LI—{ Concluded from page 824, November 21) 
Inaugurated by the holding of the ** Mécanélec 58 * Exhibition recently, the Palais 
des Expositions du Centre National des Industries et des Techniques (C.N.1.T.) is 


scheduled for substantial completion next year. 


The groined vault roof of the hall, 


seen in the aerial view (page 821), is inscribed in an equilateral triangle with 


sides measuring 218m, and supported at only three points. 


This structure, unusual 


in form and in design, constructed in very short time, holds two world records : the 
longest known span for a shell structure, 206m at each facade and 238m at the 


groins 


the largest surface supported at a single point, 7000 square metres. 


The 


floor area totals nearly 100,000 square metres. Situated at the Place de la Défense, 
Puteaux, the projected Concorde-Etoile axis the C.N.1.T. forms the first building 
of an important development scheme. 


THE ROOr 


EVERAL design proposals were submitted for 

the roof ; some in concrete, some in steel, and 
others of a mixed nature. Professor Nervi’s 
design envisaged three ridge beams rising from 
the corners and meeting at the centre of the roof. 
From there, a rhomboidal lattice work of rein- 
forced concrete beams, |-2m deep, and having a 
module of 3:5m, was to extend outwards, form- 
ing three-cylindrical naves each at right angles 
to the corresponding fagade. Each lattice 
section was to be covered by a convex sheet 
metal roof with metal tie members underneath. 

M. Freyssinet proposed a spherical concrete 
shell roof with three straight vertical fagades 
intersecting the roof. Inside was to be a mono- 
lithic, prestressed concrete floor, along, the 
edges of which were to be placed ties to prevent 
the spread of the dome at the corners. The 
edges of the vault at the fayades were to be 
supported by vertical cables spaced every metre 
and prestressed to 9 tonnes. These would also 
have served as supports for the glazing. The 
whole was to rest on columns, which in turn 
were to be seated on pads of synthetic rubber, 
thereby making possible free lateral expansion 
and contraction. 

Projects envisaging a metal structure also based 
themselves on the idea of three intersecting 
cylinders supported between a central spider and 
a main girder at each fagade, or as in Nervi’s 
design, forming a lattice work of beams supported 
only by the central ridge beams, with a metallic 
roof. 

A mixed steel-and-concrete design deserves to 
be mentioned. Like the other schemes described, 
this one also employed a central spider to support 
three cylindrical naves, which, however, this 
time were to be in the shape of a double shell of 
prefabricated triangular concrete elements con- 
nected by a lattice of steel tubes. 

The project finally adopted was that of 
Monsieur N. Esquillan, who proposed a double 
shell roof, also, like some of the other designs, 
in the shape of three intersecting cylindrical 
portions, but transmitting its load directly to the 
three supports at the corners (Fig. 7). From 
these corners, the elements of the box structure, 
convex on top and concave underneath, radiate 
in the manner of a fan, towards horizontal 
transverse beams at the crown which form a 
three-armed spider, extending from a common 
centre in the middle of the roof at right angles 
to the facades. The box structure is completed 
by internal webs running out radially from the 
supports between the corrugations, and spandrels 
perpendicular to the fagades. In front elevation 
the curve of each cylindrical nave is that of a 
catenary, so that the forces at each point in the 
concrete are entirely compressive. 

As the sectional view in Fig. 7 shows, each 
nave of the roof comprises nine equal corruga- 
tions arranged in three groups, each of which is 
20-82m wide at the crown. The distance between 
the top and bottom concrete surfaces is 1-8m, 
and the distance taken over the corrugations 
amounts to 2:8m. The angular spacing of the 
webs and corrugations is 3 deg. 20 minutes 
(one-eighteenth of 60 deg.), and the pitch of the 


spandrel walls is 9m. This cell structure is of 
such strength that the thickness of the material 
can be reduced to a minimum. At the crown the 
shells are only 6cm thick, and the internal walls 
are of this thickness throughout. Nearer the 
corners, the shell thickness had to be increased 
to about 15cm. For more than 85 per cent of 
the roof surface the thickness of the shells is 
equal to, or less than, 6-Scm. It has thus been 
proved possible to keep the deadweight to the 
very low figure of 14,200 tonnes without sacrific- 
ing rigidity. 

For a construction where speed and economy 
were of such importance, the design proved to 
be of the greatest advantage. The shells had to 
be cast in situ and the very large amount of 


tubular scaffolding required to support the 
1-80 2:80 
wwe 
s Re ee I a Fmt u u 
‘ 20:82 20°82 20°82 
SECTION Y.Y. 














SECTION X.X. 


Nov. 28, 1958 


show, are equal in area and, moreover, are identical 
in section at each level, and also in plan except fora 
horizontal lateral ** shearing movement,” as it 
were, of the generating section. It was thus 
possible to use the same scaffolding as well as 
the same shuttering, for each of the three sections, 
and to cast the roof in four stages: first, the 
corners adjoining the previously completed 
foundation blocks ; secondly, the three centra! 
sections which were cast in one piece ; then, 
separately, the middle, and finally, the outer 
sections. The sections, cast at four months’ 
intervals, were kept entirely separate along the 
whole of their length in order to avoid stresses 
due to differences in shrinkage and creep. 

The mix used contained 350 kg of standard 
Portland cement per cubic metre of concrete, 
and design stresses were kept within 100 kg to 
130 kg per square centimetre. These stresses, 
according to the French regulations, require a 
concrete with a crushing resistance of 130/0-28 

465 kg per square centimetre after ninety days, 
as measured on test cubes of 20cm side. Although 
the stresses induced by the dead load alone do 
not exceed 80 kg per square centimetre, and 
although the strength of test cubes was already 
adequate after fifteen days, the shuttering was 
left in place for twenty-one days before being 
struck. Studies of creep had shown that defor- 
mations are considerably increased if high stresses 
are imposed on a concrete which is insufficiently 
aged. 

By preassembling large sections on the ground 
and hoisting them into place by crane, the whole 
of the roof scaffolding was assembled in two 
months. The magnitude of this part of the work 
will be appreciated when it is realised that the 
centre scaffold portions, which extended from 
ground level to the underside of the middle of 
the roof, were about 50m high, while the adjoin- 
ing sections, which stood on the central triangular 
floor, were up to 37m high, and the total of steel 
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Fig. 7—Sectional elevations of one half of the three cylindrical naves which together form the roof. Note 

the two parallel, corrugated shells which fan out from the foundations towards the heavy ridge beam, 

and the cellular structure. Spreading forces at foundations are held by three ties which lie in the 

vertical planes of the facades. (a) Sectional elevation, and (6) plan, of post-tensioned cables in these ties : 
their change in direction requires the use of vertical anchors 


shuttering represented a serious problem. If 
the whole roof had been cast at the same time, 
some 400km of steel tubing would have been 
required. As the collection of such a quantity 
would have been wellnigh impossible, it became 
necessary to carry out the work in stages, so 
that the same scaffolding might be used more 
than once. Another important consideration was 
the time required to assemble the scaffolding. 
The mode of construction finally adopted met 
these points in an extremely neat and efficient 
manner. 

All the three portions into which each nave is 
divided, as our title illustration (ante) or Fig. 8 


tubing amounted to 280km. The scaffolding for 
each nave consisted of five sections on either 
side of the central vertical plane. A _ special 
procedure was adopted to keep the scaffolding 
intact after each stage and move it laterally into 
position ready for the next stage. The shuttering 
was struck by forcing each completed roof section 
upward by means of hydraulic jacks. These 
jacks—which were fitted with screwed take-up 
collars as a safeguard against hydraulic failure 

were placed in gaps left between the initially 
completed common roof section adjoining the 
foundation blocks, and the individual vault 
sections. Their line of action was along the 
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tangent to the mid-plane of the vault ; for the 
central roof section, eighteen 300-tonne jacks 
were required, i.e. six at each corner. By increas- 
ing the thrust of the jacks, the gaps at each root 
were widened by a calculated quantity, equal to 
the combined effect of elastic shortening and 
shrinkage. 

At present, the jacks which supported the 
central section have already been replaced by 
concrete. The remaining jacks, capable of 
exerting a total of 18,000 tonnes, will be left in 
position until the final adjustment of the vault 
sections is carried out. The resultant side thrust 
at the top, which amounts to 2000 tonnes between 
the inner and middle sections, is taken by roller 
bearings placed in gaps of the crown beams. 

Experiments have shown that the creep and 
shrinkage of the concrete after 110 days, causing 
a drop of the crown of 85mm, is very nearly the 
same already as after one year, so that after that 
time the roof sections could be jacked more or 
less into their final positions. It is, however, 
intended to leave the joints open until early 
next year, when the roof sections will be finally 
levelled and grouted together, and the jacks 
will be replaced by concrete. At the same time, 
the roller bearings will be embedded in concrete. 

The scaffolding was moved sideways by fitting 
rollers under it and knocking out the wedges on 
which it rested. Special joints had been provided 
in the middle sections at the level of the top 
galleries, so that the top portions could continue 
to be moved outwards over the galleries on which 
they were supported, while the lower portions 
were dismantled. 

The three tower cranes used in the erection of 
the roof were mounted on rail tracks on the top 
galleries, so that their 50m long horizontal jibs 
were able to cover the whole of the roof except 
for small parts at the centre and in the corners. 
These cranes were capable of lifting 1-5 tonnes 
at full radius. After completion of each roof 
section, the crane tracks were shifted outwards. 
Radio transmitters for remote control of the 
cranes were housed in a temporary building 
situated on top of the roof at the centre, which 
also accommodated the instruments for reading 
eighty-five acoustic strain gauges which were 
fitted to the roof. 

The shuttering for the lower roof shell con- 
sisted of plywood forms which were curved to 
the correct radius. After the concrete had been 
placed and set, the prefabricated spandrels and 
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webs shown in Fig. 9 were set up and the gaps 
concreted, the joints in the webs taking the form 
of stiffening columns. Lastly, the shuttering for 
the top shell was placed in position. This con- 


sisted of fibreboard panels supported on a wooden 





Fig. 9—The roof under construction, showing spandrel walls and webs set up on 

the in situ inner shell. After the concrete forming the joints had been poured 

and set, the last shuttering for the outer shell (seen in the background) was 

set up. Note the subdivision of the prefabricated units, the weight of which 

was limited by crane capacity available to 1-5 tonnes. 

cells are accessible and holes in the inner shell give access to the ceiling of the 
hall and allow lighting to be set up 


framework. These shuttering plates were left in 
position and help to improve the acoustic and 
thermal insulation. It is of importance to limit 
the effects of temperature fluctuation. Annual 
temperature changes cause the roof to rise and 
fall by about 15cm (3:4mm per deg. Cent.), 
but differential expansion, snow and wind load 
combined can also bring about differences in 
level of up to 15cm. 


Fig. 8—The partially completed roof from underneath, showing the still separate roof sections (note gap 
in crown beam), and the scaffolding which was moved on rollers into its new position for concreting the 
outermost roof sections 
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The double shell construction promotes water 
tightness, which is also improved by the fact that 
all the stresses in the vault are purely compressive, 
so that any haircracks will tend to close. There 
is thus no need to waterproof or coat the con- 


crete. Provision has 
had to be made to deal 
with the very large 


amount of water which 
the roof is liable to 
gather in a severe rain- 
storm, which may 
amount to 22. cubic 
metres per minute, To 
cope with such quan- 
tities, storm drains of 
Im bore have been laid. 

Next to the sweep of 
the enormous roof, the 
visitors’ eye is attracted 
by the facades. The 
three facades are com- 
pletely glazed, and re- 
quired a total of 10,000 
square metres of glass 
in the form of 4in thick 
toughened sheets held in 
place by screws neat 
the corners. Allowance 
had to be made for the 
different thermal expans- 
ion of the roof and 
fagades. This was done 
by supporting the 
fagades on_ I-section 
columns which at the 
upper ends are held by 
pins sliding in slotted 
steel channels fixed to 
the roof, thus permitting 
All of the 1-8m high the necessary vertical 
degree of freedom. From 
beams across the top 
of these columns, the 
vertical supports for the glazing are sus- 
pended at 2:25m pitch. These, and the 
cladding which hides the sliding joints at the 
top, are made of stainless steel. Suspended 
internal catwalks allow inspection and cleaning 
of both sides of the glass, the outside being 
accessible through horizontal gaps resulting 
meen the outward slope at which the panes are 
fixed. 


SERVICES 


In the foundations are 500m of tunnels for 
installing services : electricity, water, gas, drain- 
age, compressed air and telephone. These ser- 
vices are also to be provided on the upper floors. 
The internal spaces in the triangular central 
floor and inside the roof structure facilitate 
installation of services, in particular of lighting. 

The total electrical installed capacity is 
15,000kKVA, supplied from six similar sub- 
stations situated at the bottom of the lift shafts. 
Distribution boards at each level supply low 
tension at 127V, 220V and 380V. There are 
four electric circuits on each level: normal, 
emergency, safety and service. 

Heating is by forced air convection ; connec- 
tion with a district heating scheme planned for 
Puteaux is envisaged. The exhibition building 
is to have a 1000-line telephone exchange. There 
are six 30 h.p. lifts for persons and loads, placed 
near the double staircases, two at each facade, 
two service lifts for the restaurants, and one lift 
serving the administration offices. Escalators 
may be installed at a future date. 

The principal data of the C.N.LT. are sum- 
marised in the table overleaf. 


MECHANICAL EQUIPMENT 


Large mechanical plant at the site included 
three “* Benoto”’ hammer grabs for excavating 
foundations. For the construction of the roof 
there were three “ Weitz’’ tower cranes of 90- 
tonne-metres capacity, 30m high and fitted with 
a special 50m jib, capable of hoisting a 1-5-ton 
load at the full radius. Three 80-tonne-metres 
tower cranes of 16m span were employed for 
placing the prefabricated floor slabs. Other 
cranes included one crawler-mounted 40-tonne- 
metres crane, and one 20-tonne-metres auto-crane 
for placing concrete and for general work. There 
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40,000 square metres 
27,000 square metres 


Area of site 
Area covered by building 


Principal Data of C.N1.T. Exhibition 
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Hall 


51-im 


Overall! height 
27,000 square metres 


Area of roof 


Span along cach facade 218m Area of facades (total) 10,000 square metres 
Exhibition Space Total Floor Area Headroom 
Level of Avenue Leclerc (ground level) 11,500 square metres 30,000 square metres 8m 
1,000 square metres 45m 
11,000 square metres 5m 
2,500 square metres iim 
First floor level 11,500 square metres 18,000 square metres 6m 
Level of Avenue Perronet (2nd floor) 7,000 square metres 29,000 square metres Sm 
2,500 square metres 8m 
10,500 square metres 10-35m 
First upper gallery (3rd floor) 7,000 square metres 10,000 square metres Sm 
Second upper gallery (4th floor) 6,500 square metres 12,500 square metres 5m 
otai 71,000 square metres 99,500 square metres 
Thickness of compound roof shel! 1-8m Steel for prestressed concrete 285 tonnes 
Thickness of each shell (near ridge) 6 cm Total length of scaffold tubing 350,000m 


100,000 cubic metres 
37,000 cubic metres 
13,500 tonnes 
80,000 tonnes 
2,930 tonnes 


Earth movement 

Volume of concrete 

Portland cement 

Agercgatc 

Steel for plain reinforced concrete 


were four 25 h.p. tractors with semi-trailers for 
transporting prefabricated elements from the 
Pont de Bezons plant to the site, and three 
3 cubic metres mixer trucks for carrying concrete 
mixes prepared at the plant either dry for mixing 
at the site, or mixing them en route. In addition 
there was the usual contractors’ equipment. A 
material testing laboratory and a_ research 
centre for doing research in connection with the 
roof were erected. The total electrical capacity 
of the equipment at the site was 1050kW. 


BATCHING AND PREFABRICATION PLANT 

Since space at the site was insufficient, concrete 
batching and the manufacture of prefabricated 
units was carried out at a plant, specially con- 
structed in only four months, at the Pont de 
Bezons, about 4km away on the River Seine. 
This arrangement allowed aggregate to arrive by 
barge, for the unloading of which there was a 
40-tonne-metres rail-mounted crane. Cement 
was received in containers by rail. Mixes for 
use at the Rond-Point were batched and either 
mixed en route or after arrival. 

For prefabrication, an 1800 square metres 
plant and a 3300 square metres storage yard 
were provided, equipped with two travelling 
cranes, four mono-rails for the concrete and 
one travelling portal crane. The electrical instal- 
lation amounted to 960kVA. A total of some 
40,000 tons of prefabricated components were 
manufactured. In an annexe, reinforcements 
and prestressing cables were produced. About 
fifty men were employed. 

The concrete units made ranged from 3 to 6 
tons, their size being limited by the requirements 
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280,000m 
14,200 tonnes 
1,200 tonnes 
3,000 cubic metres 
27,000 tonnes 


Scaffold tubing for roof only 
Weight of roof ; 
Snow load allowed for 

Timber shuttering 

Prefabricated concrete elements 


of road transport and the capacity of the cranes 
at the site. 

The moulds were constructed according to the 
system evolved by Constructions Edmond 
Coignet. They were of steel and had a central 
steam or hot water jacket. The outer walls were 
hinged-on at the bottom and could be opened 
or closed by hydraulic jacks ; abutting faces 
were machined. Following initial curing of the 
casting, the mould was opened and the com- 
ponent raised clear by a further set of hydraulic 
jacks. After attaching the crane tackle, the load 
could very gently be transferred without jerks 
by slowly lowering the jacks. 


PRINCIPAL CONTRACTORS 


For executing the design work and controlling 
the construction, the Société de la Défense 
(SOCODEF) was formed. Under its direc- 
tion, the principal contractors carried out their 
task. The main structure was in the hands of 
the Groupement des Travaux de la Défense 
(GETRADEF), an association of the firms 
Balency and Schuhl, Boussiron, and Coignet. 


Aluminium Cable Sheathing Press 
The advantages of aluminium cable sheaths 
low weight, high compression sirength, tensile 
strength and fatigue resistance, as well as good 
conductivity—gave rise to the development of 
a double-acting, horizontal, aluminium cable 
sheathing press, which meets the technical and 
economical requirements of the cable industry. 
This press permits the manufacture of cable 
sheaths of pure aluminium (99:5 to 99°8 per 
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Delivery side and control desk of 1600-ton aluminium cable sheathing press 
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cent) of any desired length up to an outside sheath 
diameter of 100mm ; the sheaths may be extruded 
both on to cable core with plastic insulating 
materials sensitive to heat and on a dry or 
impregnated dielectric. Besides its use for cable 
sheathing, the press can be employed for the 
extrusion of wire rods, sections and tubes of pure 
aluminium. 

In January, 1957, the first plant of this design 
commenced production in the United States. 
Another press has been in operation in Germany 
since December, 1957. The makers—Schloe- 
mann Aktiengesellschaft Diisseldorf—are at 
present erecting three further presses in France, 
Norway and Germany ; another four plants are 
in the course of manufacture. 

The plant consists of a 1600-ton aluminium 
cable sheathing press (shown in the accompany- 
ing illustration), two induction furnaces with 
switchgear, and a pressure oil station, comprising 
a pump unit and an oil-hydraulic accumulator. 

The main problem when developing this pro- 
cess was to avoid the possibility of burning the 
sensitive cable insulation during the stop periods 
required for entering new billets. Heat protective 
and spray devices were therefore designed which, 
it is stated, preclude damage by heat. The 
thickness of the cable sheath can be adjusted dur- 
ing operation of the press by means of a hydraulic- 
ally actuated ratchet key. This is necessary 
because while introducing fresh billets, a lessening 
of the sheath diameter results through contraction 
of the die caused by the temporary relief in 
pressure. Suitable adjustment of the ratchet key 
compensates for this, and even makes it possible 
to provide such sections with additional mech- 
anical strength by somewhat increasing the wall 
thickness above the average. Adjustment of the 
contraction area, also called “* bamboo ring ” or 


“stop mark,’ can now also be done auto- 
matically. 
Two billets, each of 175mm diameter and 


440mm long, and weighing 27-5 kg, are extruded 
simultaneously at a temperature between 450 deg. 
and 500 deg. Cent. Entry and delivery of the 
cable are at right angles to the press centre line. 
Depending on the tools used, cable from Smm 
to 60mm, 5mm to 800mm or up to 100mm 
outside diameter can be sheathed. 


Fédération Européenne de la 
Manutention 


Section LI (Continuous Conveying Equipment) 
of the Fédération Européenne de la Manutention 
held meetings in Ostend on October 14 and 15, 
1958, on the occasion of the European Congress. 
The first volume of the International Terminology 
of the Section, containing line diagrams and 
nomenclature of the principal equipment in 
seven languages, is expected to be published at the 
beginning of the new year. The second volume 
of the Terminology will feature the various com- 
ponent parts of conveying units and will be 
published in loose-leaf form at a later date. 
Other aspects which have been under study are 
the Universal Decimal Classification, a European 
Classification of Materials, many aspects of 
standardisation on a European level, safety 
regulations, and the establishment of a table 
of working equivalents for imperial and metric 
systems of measurement. A permanent tech- 
nical secretariat has been created. The next 
meetings of the section will be held in Nice on 
March 18, 19 and 20, 1959. 


Electrical Typewriter With Perforated Tape 
Mechanism 


It is announced by Triumph Werke Niirnberg 
A.G. that it is putting on the market a combined 
electrical typewriter and ticker-tape machine 
which, it is stated, finds applications not only to 
telecommunications, but also to office manage- 
ment and production techniques (preparation of 
punched cards). Typing can be carried out 
either in the normal manner or, by operating a 
switch, can be’combined with the simultaneous 
production of a perforated tape punched in the 
standard teleprinter code, which can then be 
used for the mechanical transmission of a 
message at 400 letters per minute, twice the speed 
of manual teletyping. 
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The American Scene 


Surplus of Nickel 

In the course of the past year, the Inter- 
national Nickel Company of Canada, the 
world’s major producer of nickel, several 
times cut its output of the metal, while other 
smaller prod ‘cers closed down their mining 
operations altogether. Recently, I.N.C.O. 
distributed thousands of copies of a statistical 
study entitled “The Supply of Nickel, 
1958-1961," to explain the reasons behind 
those cuts, and to assure North American 
users of the availability of a generous supply 
of nickel for many a year to come. All these 
events symbolise an enormous change in the 
market for this once extremely scarce metal. 
What long has been looked upon as the last 
of the major wartime shortages has turned 
into a conspicuous glut. The turn-about 
results not oniy from a sharp shift in market 
conditions, but also from some persistent 
mistakes in the recent policy of the U.S. 
Government. For years, Washington over- 
stated the demand for the metal and brought 
about an over-expansion of productive 
capacity. Now, with additional facilities 
still coming in, the world’s producers, old 
and new alike, have entered a long and 
difficult period of over-supply. For the first 
time in nearly two decades, the nickel 
industry faces the hard task of fighting to 
expand its market. 

In recent years the shoe has been con- 
sistently on the other foot. After World 
War II, nickel continued to pour into ships, 
tanks and guns to safeguard America’s 
future military preparedness ; it also flooded 
back into a wide range of civilian uses. And 
still demand continued to grow. When war 
broke out in Korea, nickel enjoyed that final 
accolade of scarcity, a black market, in which 
consumers paid as much as 2-75 dollars a 
pound for it, compared to its legitimate price 
of 74 cents. Government officials, mean- 
while, encouraged potential users to find ways 
of getting along without the metal. Even 
I.N.C.O. sometimes went as far as to help its 
customers in the search for substitutes. 
Strangely enough, however, this persistent 
shortage arose not in the market-place, but 
in the Office of Defence Mobilisation and its 
sister agencies in Washington. Between 
1951 and 1957, for example, even while 
consumers were paying premium prices, 
actual nickel deliveries were exceeding con- 
sumption year after year. This little-recog- 
nised surplus was achieved despite the fact 
that the use of the metal meanwhile was 
increasing by more than one-half. For the 
whole seven years, total supply exceeded 
consumption by 339 million pounds. Most 
of this metal was swallowed up by an ever- 
growing U.S. stockpile. The latter in turn 
grew out of the federal planners’ greatly 
exaggerated ideas about the wartime need 
for nickel. Only last year were those ideas 
finally, and belatedly, revised. While it lasted 
the supposed shortage inevitably had major 
effects on the industry. By last year, 
the effects of this process had become unmis- 
takably clear. In the words of Dr. John F. 
Thompson, the chairman of I.N.C.O.: 
‘“The market for nickel started the year 
1957 with an over-demand so substantial 
that some customers continued to pay 
premium prices to obtain the supplies they 
urgently needed. It ended with nickel in 
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over-supply.”’ Several forces combined to 
bring matters to a head in 1957. Not only 
did new capacity come in, but marked declines 
also occurred in demand. The unusually 
depressed state of the steel and automotive 
industries, the two biggest civilian consumers 
of the metal, weakened the market. Defence 
needs, too, were reduced sharply. Looming 
above all in importance was the Govern- 
ment’s decision to stop stockpiling, and to 
release to private industry much of the nickel 
that was scheduled for delivery to Uncle 
Sam under long-term contracts, at generous 
prices. This combination of factors had a 
sledge-hammer effect on the nickel market 
an effect which is still continuing. 

In spite of these mounting problems, 
however, the wheels of expansion, once set 
in motion, could not be stopped. Even now, 
the industry stands committed to a further 
40 per cent enlargement of its capacity over 
the next three years. I.N.C.O. itself, for 
example, is continuing the development of 
its new find in Manitoba, which was begun 
late in 1956 and is scheduled for completion in 
1960. By the following year, the company esti- 
mated it will be able to produce 75,000,000 Ib 
annually, making this the world’s second 
largest single source of supply. Other 
producers, too, are going ahead with their 
plans. By 1961, unless present plans are 
modified, the free world may be producing 
some 689 million tons of nickel a year. 
That would represent a rise of 200 million 
pounds from the amount delivered in 1957, 
and of 277 million pounds from the total 
actually used. What is more, the capacity 
due to be reached within the next three years 
will be no less than double to-day’s consump- 
tion. Confronted with this dreary supply- 
and-demand picture, what do the nickel 
producers propose ? Despite all their present 
woes, it is worth noting, they are not 
wholly without resources. For one thing, 
nickel is a remarkable metal—f a relatively 
expensive one. Certain of its historic uses 
to-day are declining. In the ** Space Age,” 
however, the metal seems likely sooner 
or later to achieve a come-back, parti- 
cularly as an alloy. Already there are 
many hints of things to come. The U.S. 
Army’s successful “* Explorer” satellite, for 
example, mounts a nose cone of thin nickel- 
bearing stainless steel. Similarly, the entire 
protective skin of the “ Atlas” is made of 
an iron-nickel-cadmium alloy. The low- 
temperature propellant tanks for the 
‘**Bomarc’”’ missile and the “ Vanguard ” 
rocket consist of a nickel alloy. Stainless 
steel is used, too, to fabricate the skin, wings, 
protrusions, controls, wires, plumbing and 
actuators of North American Aviation’s 
““X-15" rocket aircraft. On the distant 
horizon, then, are a host of important uses 
for this metal. Expanding its military uses, 
however, will be a long-range job. The more 
immediate challenge is to enlarge the civilian 
markets for nickel. Here the producing 
companies must reverse their entire approach 
of the past two decades. After all those years 
of real or apparent short supply, it is a major 
effort to sell potential consumers on the idea 
that nickel finally is available in quantity, 
now and for the future. Getting this message 
across will take considerable time. In recent 
years, for instance, many American com- 


panies gave instructions to their designers 
and engineers limiting or actually prohibiting 
the use of nickel. 

The nickel industry is girding itself, none- 
theless, to expand its existing markets and, 
at the same time, create new ones. The first 
target of Internationa! Nickel is its biggest 
customer, the steel industry, which accounts 
for about 40 per cent of the nickel market. 
rhe emphasis here is on stainless steel, which 
alone takes about 25 per cent of all nickel. 
For example, the company is working with 
the American Steel Warehouse Association 
on a campaign to promote the sale of alloy 
Steels by the warehouses, which have been 
selling about 17 per cent of all alloys. 
I.N.C.O. intends to concentrate on two 
“ universal ” stainless alloys, and will attempt 
to persuade the warehouses to cut the number 
of grades they carry. Naturally, the company 
is eager to get them to drop the non-nickel- 
bearing grades of stainless steel, which have 
made headway during the supposed shortage. 
At the same time, I.N.C.O. has begun a 
comprehensive study of the nickel-plate 
market, which it hopes to recapture. During 
the shortage, nickel plating for automobile 
bumpers, for instance, shrank to a third of 
its former thickness. That made a rather 
unsatisfactory product and opened the door 
to aluminium. The trend now is being 
reversed, but under practical difficulties that 
are illustrative of many others facing the 
company. The thickness of the plating 
normally is determined by the length of time 
the bumper is in the plating bath. If that 
time now is lengthened, it threatens to slow 
down an entire assembly line. Until that 
hurdle is overcome, nickel may have trouble 
regaining this particular market. Yet 
I.N.C.O. is hopeful that it can surmount 
such barriers. The average American car 
to-day embodies about 54 lb of the metal, 
and lorries substantially more. Obviously, 
any increase in automotive use of nickel is 
important. Great hopes, therefore, are placed 
in the development of gas turbine engines for 
motor vehicles, which might more than double 
that use. The nickel producers also hope 
that sooner or later Detroit will adopt the 
nickel-cadmium storage battery. Up to now, 
this has been used chiefly on railways, in 
lift trucks, in military applications, and in 
hearing aids. Its great virtue is long life, 
its drawback a cost about triple that of 
conventional lead-acid batteries. 1.N.C.O. 
has high hopes of getting it accepted first for 
use in Cadillacs. Since each battery would 
require about 20 Ib of nickel, success here 
would be of major significance. 

All these uses, actual and prospective, 
offer a considerable measure of cheer to those 
nickel producers who can afford to take the 
long view. They do, however, require a 
basic change in marketing technique for an 
industry which for many long years has 
prospered because of shortages, real or 
Government-induced. As the companies 
themselves are the first to admit, this about- 
face will take long months of weary effort. 
For the very long run, the outlook for nickel 
is as auspicious as ever. Between now and 
1961, however, all the industry’s efforts to 
carve Out new markets are most unlikely to 
keep pace with its increasingly mountainous 
over-capacity. 
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Land-Based Prototype Propulsion 
System for Nuclear Submarine 


The photographs reproduced here show the land-based prototype propulsion 
system for the U.S. Submarine ‘‘ Triton ’’ which is now operating in a hull 
section at West Milton, New York. The unit was developed for the U.S. Atomic 
Energy Commission by the Knolls Atomic Power Laboratory of the General 
Electric Company and is believed to be the first twin-reactor ship propulsion 
system. Both reactors are cooled and moderated by pressurised water. While 
most details of the reactor design are classified, the following facts have been 
released. Higher shaft horsepower is developed by each reactor than by any 
other existing submarine power plant. The plant has lower weight per shaft 
horsepower than any other existing nuclear submarine propulsion unit. The 
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plant uses the most compact core of water-cooled reactors of any submarine 
launched. The new twisted ribbon fuel elements offer the possibility of increased 
heat transfer efficiency over plate-type elements and of lower manufacturing 
costs. A unique arrangement of separate unit cells is used to make up the 
reactor core. In-hull refuelling is facilitated by unit-cell construction : refuelling 
access is through a small hatch in the hull. A saving of about four weeks is 
obtained in refuelling time over earlier nuclear submarines: refuelling at a 
sea anchorage is made possible by the in-hull refuelling system. Mass production 
methods can be applied to the fuel elements and the unit cells. Either one or 
two reactors can be used for the operation of the ship. 


The illustration ABOVE shows the interior of submarine hull with steam 
turbo-generator for auxiliary power supply on U.S.S. ‘* Triton.’’ Illustrated 
LEFT is the Proof Test Reactor (PTR) of Knolls Atomic Power Laboratory used 
in the development of reactor components for the ‘‘Triton.’’ The third 
illustration, BOTTOM LEFT, shows the hull section housing the prototype 
twin nuclear reactor plant at West Milton, New York. The fourth illustration, 
BELOW, shows the control station of the propulsion plant in the land-based 
hull section. 
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Direct-Chill Casting of Copper and 
Copper-Base Alloys 


ae eneLY published statistics have shown 
that in the American aluminium industry 90 
per cent of all extrusion billets, rolling mill slabs 
and wire bars are produced by direct-chill con- 
tinuous or semi-continuous casting methods. This 
figure is all the more impressive when one con- 
siders the fact that this development has taken 
place in the comparatively short period of time 
since the end of World War LI. By comparison, 
thé red metals industry shows the exact reverse of 
the above statistics for copper-base alloys; 90 per 
cent of all billets, slabs and bars produced by 
shell moulds of one type or another, and only 
10 per cent of total American production result- 
ing from continuous casting methods. On the 
other hand, European mills long ago adopted 
continuous and semi-continuous casting methods 
for the production of red metals. Starting with 
the original development by Junghans in 1932, 
many of the leading producers of brass, bronze 
and copper throughout Europe to-day cast most 
of their billets and slabs by direct-chill production 
methods. 

Considering the obvious advantages of the 
direct-chill continuous casting method, it is all 
the more surprising that the technique has not 
been embraced by the American red metals 
industry with even greater enthusiasm than by the 
light metals industry. The causes for this 
reticence have been partly founded in the lack of 
efficient and comparatively inexpensive casting 
equipment and the lack of information concern- 
ing continuous casting techniques for red metals 
and alloys. With the recent development of the 
** Lobeck ** direct-chill casting equipment in 
America, simple, efficient and inexpensive semi- 
and fully continuous casting machines are now 
available to even the smallest independent pro- 
ducer. Hydraulically operated, mechanically 
simple, requiring little space and run by a single 
operator, these machines have a _ production 
capacity far beyond that of any shell mould 
system. Casting multiple strands either fully 
continuously or semi-continuously up to 25ft 
long, the metal gate loss is less than | per cent 
and the resulting casting is of the highest metal- 
lurgical quality. The surface finish, too, is far 
above that obtainable with a shell mould. 

The most critical part of a continuous casting 
system is, of course, the mould itself. Here, 
perhaps more than in any other phase, recent 
developments have brought great progress. New 
mould designs, new mould materials and revised 
theories of heat exchange between mould inter- 
face and cooling water are permitting ever- 
increasing speeds while maintaining the high 
surface and structural qualities of the castings 
One of the most vexing problems in the casting 
of copper-zinc alloys has been the formation of 
a heavy coating of zinc oxide on the surface of 
the mould. Caused by the evaporation of 
metallic zinc during the pouring and the subse- 
quent condensation of this zinc vapour as zinc 
oxide on the mould interface, this oxide layer 
becomes so heavy as to impede the flow of metal 
from the mould and finally tears from the mould, 
leaving the mould surface marred and the sur- 
face of the casting so encrusted as to cause that 
segment to be rejected. This is emphasised to an 
even greater extent if the alloy system contains 
lead which may be carried along in vapour form 
by the zinc and re-deposited in a similar manner 
on the mould casting interfaces. 

To overcome this problem, modern continuous 
casting machines have provisions for oscillating 
their moulds, thus preventing the build-up of the 
zinc oxide, depositing it as a fine film evenly over 
the casting surface and giving the casting a 
smooth, uniform appearance. No longer need 
there be any metal loss due to surface imperfec- 
tions. Neither is there any need for continuous 
mould maintenance and replacement because of 
internal marring. In the casting of pure copper 
and high copper content alloys, gaseous con- 


tamination has been eliminated by the use of new 
mould materials. No longer is it necessary to 
use organic lubricants in the moulds and thus 
introduce a potential oxygen-producing sub- 
stance into the very place from which one would 
like to eliminate it. To-day’s moulds for the 
production of oxygen-free copper are self 
lubricating, using an inorganic interface. The 
atmosphere within the mould can be rendered 
inert by the use of metallico-chemical additives. 
As a result, the cast billet or slab meets the most 
rigid specifications controlling gas content. 

In the continuous casting of extrusion billets 
(Fig. 1), be they of the copper, brass, bronze, or 
copper-nickel group of alloys, almost all of the 
casting problems have been solved. Diameters 
as low as 3in and as large as 1Sin are now being 
cast on a production basis and in any desired 
length. Besides the regular, solid billet, the case 
for the hollow billet, which permits the extrusion 
of larger diameter shapes without the propor- 
tionate increase in extrusion pressure, is becom- 
ing stronger every day. Hollow billets, cast by 
means of a cooled mandrel, are cast in all sizes, 
their only limitation being a mechanical one 
which requires the wall thickness to be sufficiently 
large to permit the introduction of the pouring 
spout between mandrel and mould. An added 
advantage of the continuous casting method for 
the producer of extrusion billets lies in the fact 
that the billet length can be varied in accordance 





Semi-continuous direct-chill casting machine for the simultaneous 
casting of three copper-base alloy extrusion billets 


with individual die requirements, thus eliminat- 
ing random lengths of extrusions with large 
percentages of excess scrap. 

When attempting to produce rolling mill slabs 
of various sizes and dimensions by continuous 
casting methods (Fig. 2), basic differences in the 
geometry of the casting pose different problems. 
Extrusion billets and wire bars, by being round 
and square respectively, offer a uniform peri- 
meter and therefore have a uniform cooling rate 
throughout their cross section ; this does not 
apply to rolling mill slabs which are rectangular 
inshape. Here the adjacent sides of the rectangle, 
controlling thickness and width of the slab, have 
different cooling rates. It is this difference in the 
cooling rate which causes certain limitations in 
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the size of the slab to be cast. Experimentally, it 
has been determined that for optimum results 
the ratio of thickness to width should be kept 
below | : 6 in thickness ranges up to about Sin. 
When the thickness of the slab is increased to 
above Sin, the thickness to width ratio may be 
increased to | :8. The greater thickness of the 
slab results in slower cooling of the “ short ”’ 
direction, approaching the cooling rate of the 
“long” direction. The limitations pointed out 
above regarding the casting of hollow billets 
apply also to the casting of rolling mill slabs of 
minimum thickness. Here, the width of the slab 
must be sufficient to permit the introduction of 
the pouring spout between opposite mould 
interfaces. 

The size tolerance in as-cast continuous and 
semi-continuous billets, bars or slabs is — '/s9in, 
and 90 deg. corners have been achieved. The 
surface finish of billets and slabs is of such high 
quality as to require no scalping, grinding or 
machining of any kind. Close control over and 
fine adjustment of metal temperatures, casting 
speeds and cooling rates enable the operator t 
vary the grain structure and orientation of the 
castings. Depending upon the ultimate use of 
the castings, every combination from a fine. 
dense, homogeneous grain structure distributed 
evenly throughout the casting to a coarse, hetero- 
geneous structure can be obtained. In some 
cases, a combination of the two structures, show- 
ing a fine dense grain around the periphery with a 
larger structure at the core of the casting, is 
produced to obtain maximum flexibility in the 
subsequent working of the casting. 


Looking into the economics of continuous 
casting methods compared with conventional 
shell mould casting, one sees as encouraging a 
picture as one may hope to find. Because the 
continuous method permits somewhat lower 
casting temperatures, there is less zinc loss due to 
volatilisation, the possi- 
ble difference in this rate 
of volatilisation being 
as great as I per cent 
of the total zinc content, 
or a saving of 20 Ib of 
zinc per ton. Gate loss 
is reduced to a minimum 
due to the complete 
absence of “ piping” ; 
it usually amounts to 
only | per cent for 
semi-continuous casting 
and even less than that 
for fully continuous 
casting. Due to the 
fast cooling rate, there 
is no tendency towards 
segregation of the alloy- 
ing constituents, avoid- 
ing all the subsequent 
difficulties which segreg- 
ation usually entails in 
the extrusion press and 
rolling mills. In direct 
relationship to this 
greater uniformity of 
the metal as cast is a 
need for less frequent 
analysis. 

The cost of operat- 
ing a continuous casting 
plant compares most 
favourably to that of 
the conventional melt- 
ing shop. The cost 
of running the mach- 
ine drive itself is insignificant, the cost 
of the moulds on a “ per pound of metal pro- 
duced *’ basis is very small, as is the need for 
capital investment in spare parts and supplies. 
Since a direct-chill casting machine requires only 
one operator, even for mult!-strand casting, the 
savings in direct labour, again on a “ pounds 
produced per man-hour basis,’ are astounding. 
Thus, looking at the overall picture presented by 
the many advantages—both technical and eco- 
nomical—of the direct-chill continuous and semi- 
continuous casting methods, one can readily 
understand the present great interest in this 
method in America and the future potential it 
offers to the integrated producer of heavy non- 
ferrous metals. 
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Personal and Business 


Appointments 


Mr. D. F. Warp has been appointed to the board 
of directors of Barlow-Whitney, Ltd. 

Mr. F. A. Fieip has been appointed general sales 
manager of Firth Cleveland Tools, Ltd. 

ApmirAL Sir RALPH A. B. Epwarps has been 
appointed a director of Filiott Bros. (London), Ltd. 

HaNpy ANGLE, Ltd., has announced that Mr. 
A. F. Alvers has been appointed assistant home sales 
manager. 

Mr. W. Duckett has been appointed manager of 
the Midlands area depot of Easterbrook, Allcard 
and Co., Ltd. 

Vickers, Ltd., announces that Sir Leslie Rowan 
and Mr. R. D.H. Yapp have been appointed directors, 
with effect from December 8. 

THe GoopyeaR TYRE AND RUBBER COMPANY 
(Great Britain), Lid., announces that Mr. T. F. 
Minter has been appointed manager of its Scottish 
plant at Garscadden, Glasgow. 

LANDMASTER, Ltp., announces that Mr. J. H. 
Smeddle and Mr. M. M. Monfort have been appointed 
export executives, and Mr. T. Rennison has been 
appointed commercial manager (export) 

LONDON TRANSPORT announces that Mr. A. 
Readman, A.M.1.E.E., has been appointed principal 
executive assistant with the title of testing superin- 
tendent in the department of the chief electrical 
engineer 

THe Hawker Sippetey Group, Ltd., announces 
that Mr. A. Sewart has been appointed assistant 
general manager (missiles), and Mr. R. W. Ward, 
chief development engineer, of Avro’s weapons 
research division. 

Mr. R. S. Simpson has been appointed manager of 
the north-west region of the British Institute of 
Management in succession to Mr. A. D. Ashley. 
Mr. H. Mc. N. T. Reith has been appointed manager 
of the southern region. 

STENNERS OF TIVERTON, Ltd., has announced that 
Mr. T. A. Stodart, joint managing director, will 
relinquish his directorship of the company at the 
end of the year. Mr. R. J. Piercey, A.M.I.Mech.E., 
has been appointed works manager and chief 
engineer. Mr. F. H. Worrall has been appointed 
technical sales engineer and service manager, and 
Mr. J. Mills, general technical executive. Mr. W. F. 
Authers will be sole managing director of Stenners 
and the associated engineering companies of the 
Heathcote group 


Business Announcements 


British INSULATED CALLENDER’S CABLes, Ltd., 
announces that the telephone number of its Notting- 
ham branch office has been changed to Nottingham 
§5932 (2 lines). 

BLACKBURN AND GENERAL AIRCRAFT, Ltd., 
announces that it has formed a new organisation, at 
Brough, under Dr. Harry Fuchs, to design and 
manufacture electronic equipment commercially. 

STURTEVANT ENGINEERING COMPANY,  Ltd., 
Southern House, Cannon Street, London, E.C.4, has 
created within its central organisation a cathodic 
protection department headed by Mr. J. H. Morgan. 

ARMSTRONG WHITWORTH (METAL INDUSTRIES), 
Ltd., has appointed Hadleigh Seaborne, Ltd., Soli- 
hull, Birmingham as its agent for the sales and 
servicing of ‘“ Kue-Ken” jaw crushers in North 
W ales 

PHiLpLuG Propucts, Ltd., has amalgamated with 
Expandite. Ltd. Mr. T. W. Greenwood remains as 
managing director of the company. Mr. T. Pooley, 
Mr. A. Cathcart and Mr. C. R. Warr have been 
appointed directors of Philplug Products, Ltd. 

Simon-Carves, Ltd., announces the establishment 
of a new department to build plants for complete 
gasification, gas reforming, ammonia synthesis, and 
the production of nitrogenous fertilisers and certain 
types of petro-chemicals. The department is under 
the management of Dr. A. J. Payne. 

West INSTRUMENT, Ltd., is to open a London 
Office on January 1, 1959. Mr. L. M. Collyer and 
Mr. N. J. Riddett have been appointed area managers, 
responsible for West Instrument sales and service in 
London and the home counties. It has been agreed 
that as from January 1, 1959, West sales and service 
will no longer be handled by Industrial Instruments, 
Ltd 

SIEMENS Epison Swan, Ltd., states that subsidiary 
companies of the former Siemens Brothers and Co., 
Ltd., in Australia, Canada, Central Africa and 
South Africa have changed their names. Siemens 
(Australia), Pty., Ltd., becomes Siemens Edison Swan 





(Australia), Pty, Ltd., Siemens Brothers (Canada), 
Ltd., becomes Siemens Edison Swan (Canada), Ltd., 
Siemens Brothers Central Africa (Pvt.), Ltd., becomes 
Siemens Edison Swan Central Africa (Pvt.), Ltd., 
and Siemens Brothers British (Pty.), Ltd., becomes 
Siemens Edison Swan (Pty.), Ltd. 


Contracts 


W.H. ALLEN, Sons AND Co., Ltd., announces that 
the company has received contracts from Vickers- 
Armstrongs, Ltd., to supply the generating plant for 
the Orient liner “* Oriana ’’ and for the liner building 
for Canadian Pacific Steamships, Ltd. The plant for 
the first ship will consist of four 1750kW pass-out 
condensing turbo-generators and two 200kW diesel- 
driven generators and that for the second will include 
two 1500kW condensing turbo-generators and three 
500kW diesel-driven generators. 


Miscellanea 


CorreCcTION.—Our issue of November 21, page 
810, included a brief account of the electronic wheel 
truing machine exhibited by Phillips Cycles, Ltd., at 
the 1958 Cycle and Motor Cycle Show, Earl’s Court. 
We learn that we were advised incorrectly as to the 
performance of this machine; the average wheel 
produced is true to within 0-03in. 

OsiruaRY.—We record with regret the death of 
Mr. Frederick Seymour Whalley, which occurred at 
Marlow on November 17. Mr. Whalley, who was 
seventy-three, was a past-president of the Institution 
of Locomotive Engineers, and was for some years 
managing director of The Vulcan Foundry, Ltd., 
and chairman of Robert Stephenson and Hawthorns, 
Ltd.... We also note with regret the death, on 
November 14, of Mr. Frank Rutland Stagg, 
M.1.Struct.E., at the age of seventy-seven. He was 
deputy-chairman of Thos. W. Ward, Ltd., Sheffield, 
and had been in the continuous service of that com- 
pany for over sixty years. 

More LIGHT FROM COLD CATHODE TuBES.—Recent 
improvements in phosphor processing have resulted 
in higher efficiencies for ‘““Osram*’ cold cathode 
tubes (9ft 6in overall length, 20mm diameter), made 
by The General Electric Company, Ltd., Magnet 
House, Kingsway, London, W.C.2. The company 
states that light output has been increased by up to 
10 per cent; in the warm white colour for example, 
the average efficiency throughout life has been raised 
from 37 to 41 Im’ W. At the normal tube current 
of 120mA the power dissipation is approximately 
67-5W, to give a total light output of 2770 Im for 
this colour. Similar increases are now effective for 
all other colours in the range, and in no case is there 
any reduction in tube life. 

TRAINING YOUNG SCIENTISTS.—To help meet the 
national shortage of scientists and to assist science 
teachers, the British Broadcasting Corporation is 
prepared to expand its present television schools 
programmes. The Director General of the B.B.C., 
Sir Ian Jacob, told the School Broadcasting Council 
on November 7 that if there was a national need, the 
B.B.C. was a national institution, with a duty of 
filling it. Sir Ian said that the president of the Royal 
Society, the president of the British Association and 
the chairman of the Advisory Council on Scientific 
Policy had called on him recently to urge that the 
B.B.C. should do its best to interest people in science. 
The B.B.C., he said, proposed “to put all the 
resources it could behind this job, which it was 
already doing.”” The B.B.C., Sir lan added, was well 
placed to expand its present experimental television 
service to schools, but television cost six times as 
much as sound. Given the money, channel space and 
support from the educational authorities, however, 
the B.B.C. was ready to increase its afready great 
effort for education. 

POTASH FROM JORDAN.—About 1000 men, under 
the supervision of L. H. Manderstam and Partners 
consulting engineers, 38, Grosvenor Gardens, Lon- 
don, S.W.1.—are employed at present at the north 
end of the Dead Sea. Their immediate tasks are to 
rehabilitate the area designated for carnallite solar 
pans and the construction of a pilot plant for the 
production of potash. The pans and installation 
previously operated by the Palestine Potash Company 
were destroyed by the Arab armed forces during the 
Palestinian war. The area was ravaged to such an 
extent that levelling of the ground before construc- 
tion of the pans has become essential. The installa- 
tion and operation of the pilot plant is intended 
mainly for collecting data on new processes and tech- 
niques, which will be applied on a pilot scale. An 
initial survey of the soil of the area selected for the 
construction of solar pans, showed that it is heavily 
contaminated with salt, although the area is of a 
marshy nature. Clay suitable for the construction of 


dykes, however, was located on the site. Much of the 
surface is of a porous nature, creating problems in 
regard to the “ seepage’ of the brine. A plastics 
pipeline has been chosen to cope with the corrosive 
action of brine ; it will be laid a considerable distance 
Out into the sea. Once the area is “ flooded” with 
brine, the liquid will be concentrated by solar evapora- 
tion and, as concentration proceeds, the salt and the 
mineral substances will be precipitated progressively 
in the pans of the “ catchment” area. The carnallite 
will be harvested and treated for recovery of the 
potash. It is expected that the operation of the pilot 
plant will commence in about nine months’ time. It 
is estimated that the whole project, when implemented, 
will involve an expenditure of about £4,500,000 
sterling. 


VEHICLE LIGHTING REGULATIONS.—It will be 
recalled that the periodic testing scheme for road 
vehicles of the Ministry of Transport and Civil 
Aviation is envisaged as examining for compliance 
with Construction and Use Regulations. In order to 
allow the examination to cover vehicle lighting equip- 
ments and reflectors, it is proposed to amend the 
law to require motor vehicles to be fitted at all times 
with front and rear lamps and reflectors to satisfy 
the Road Transport Lighting Acts, and to comply 
with the anti-dazzle lighting regulation. Exemption 
will be given during daylight for instances where a 
defect arises during a journey, or a vehicle not 
intended for use at night. It is claimed that ** Repre- 
sentative organisations, departments, &c., are now 
being consulted on these proposals.” 


AIRCRAFT PRODUCTION CONFERENCE.—The seventh 
Annual Conference on the Problems of Aircraft 
Production, promoted by the Southampton section 
of the Institution of Production Engineers, will take 
place on Thursday and Friday, April 16-17, 1959 : 
the conference theme will be “ The Aircraft Industry 

A National Asset.*” The Lord Sempill paper will 
be presented by Lord Douglas of Kirtleside, G.C.B., 
M.C., D.F.C., under the title ‘** The Operator.” The 
final session will be an open forum at which Lord 
Douglas and others, including Sir Arnold Hall, 
F.R.S., M.A., A.C.G.I., F.R.Ae.S., will discuss the 
importance of the aircraft industry in the national 
economy. The conference fee will be £4: applica- 
tions should be sent to the secretary of the Institution 
of Production Engineers, 10, Chesterfield Street, 
London, W.1. 

INDUSTRIAL FiLMs._-Two new colour films, pro- 
duced by the Mond Nickel Company, Ltd., were 
shown recently in London. Both are available on 
free loan. “Spheroidal Graphite Cast Iron” 
describes the advantages and limitations of ordinary 
cast iron and shows how, with the alteration of 
graphite shape, S.G. iron takes on some of the 
properties of steel while retaining its castability. 
Impact and twisting tests are shown, and graphs are 
included giving the stress strain curves for ** Ferritic *” 
and “ Pearlitic *’ $.G. iron. The film runs for twenty- 
eight minutes. The second film, *‘* Nickel Alloy 
Permanent Magnets,’ demonstrates the properties of 
nickel alloys for permanent magnets, with particular 
reference to their stability and strength. The film 
surveys some of the mechanical and electrical develop- 
ments and applications which have been facilitated 
by these materials. The high stability of nickel- 
containing magnets is illustrated by subjecting an 
* Alcomax *’ magnet to extremes of heat, cold and 
vibrations. The film runs for twenty-one minutes. 

CO, /SILIcATE MOULDING PRocEss.—We are in- 
formed by Imperial Chemical Industries, Ltd., that 
an agreement has been reached with the Czech 
patentees of the carbon dioxide/sodium silicate 
process for making foundry moulds and cores which 
promises to clear the way for further development of 
this process in Britain. The announcement points 
out that the process has already been fairly widely 
accepted into foundry practice in the United Kingdom 
but uncertainties surrounding the future of British 
Patent No. 654,817, may have hampered its full 
development in this country. This patent lapsed in 
1953, and an application made in 1954 by the paten- 
tees (Vitkovicke Zelezarny Klementa Gottwalda and 
Dr.-Ing. Lev Petrzela, of Czechoslovakia) for its 
restoration is at present before the British Patent 
Office. By an agreement with V.Z.K.G. and Dr. 
Petrzela, [.C.I., Ltd., has secured an exclusive licence 
under the patent, if restored, with the right to grant 
sub-licences, and these will be offered to the foundry 
trade free from royalty. Independently of the 
restoration of the patent, I.C.I., Ltd., states that it has 
secured full access to all the technical information at 
present in the possession of V.Z.K.G. and Dr. 
Petrzela, and any that becomes available from their 
continuing research work on the process in Czecho- 
slovakia. This agreement promises to release much 
valuable information to the foundry trade in this 
country. 
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British Patent Specifications 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. When an 
abridgment is not illustrated the specification is without drawings. 
The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of publication of the 
complete specification. Copies of specifications may be obtained 
at the Patent Office Sales Branch, 15, Southampton Buildings, 
Chancery Lane, W.C.2, 3s. 6d. each. 


MACHINE TOOLS 


803,434. October 25, 1955.—Macuine Toots, 
Douglas Fraser and Sons, Ltd., Westburn 
Foundry, Arbroath, Angus, Scotland. (/nventors: 
Norman Fraser and Herbert Geoffrey Bottomley.) 

The invention relates to an improved machine tool, 
particularly a lathe. In a machine tool according to 
the invention, the tool holder is so mounted directly 
above the common axis of the centres that an unin- 

terrupted path substantially normal or inclined to a 

vertical plane containing the axis of the centres is 

presented beneath the holder. This provides an unin- 
terrupted passage of the work from a_ loading 
station at one side to an unloading station at 
the opposite side to facilitate automatic loading and 
unloading. Four embodiments of machine tool are 
dealt with in the specification. Referring to the draw- 
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ing, the machine tool includes two pairs of trans- 
versely spaced coaxial centres A and B adapted in 
turn to support the work C. The axes of the two pairs 
of centres are parallel and in the same horizontal plane 
to provide for successive operations on the work 
for example, roughing and finishing cuts. D is one 
of two tool holders each being associated with a pair 
of centres A and B and located directly above the 
common axis of centres B for movement in a predeter- 
mined path or paths relatively to the work C. The 
tool holders are inclined in opposite directions towards 
the associated pairs of centres. E denotes a horizontal 
reciprocatory conveyor extending transversely of the 
machine tool between the tool holder D and the bed 
F and adapted to travel with an interrupted motion 
to convey the work C from a loading station G at one 
side of the machine into working positions between 
the centres of each pair in turn and to an unloading 
station H at the opposite side. At the station H an 
ejector device J is provided to support and to lift 
the work clear of the conveyor. The bed F is formed 
under the conveyor E with a chute K to receive swarf. 
—October 22, 1958. 


ELECTRICAL ENGINEERING 

$03,224. August 16, 1955.—CoNTROL SYSTEMS FOR 
E.ectric Morors, The General Electric Com- 
pany, Ltd., Magnet House, Kingsway, London, 
W.C.2. (nventor : Erich Siegfried Friedlander.) 
The invention relates to electric motor control 
systems of the speed signalling type, in which a 
reference signal derived from a controller is fed into 
a control circuit of the motor for controlling speed. 
One object of the present invention is for controlling 
the winder motor of an electric winding equipment. 
The drawing shows a circuit diagram of the manual 
control system. Referring to the drawing, in manual 
control systems of the speed signalling type for 
winder motors, it is usual for the speed of the winder 
motor to be dependent upon the position of a driver's 
hand lever, which, as will be described, selects a 
signal voltage for controlling the speed of the motor. 
Mechanically connected to the hand lever A is the 
rotor B of a three-phase induction regulator C. The 
stator D of the induction regulator is connected 
across a three-phase supply E and its rotor B is 
connected across two lines of the supply through a 
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saturable reactor F and full-wave rectifier G and in 
opposition to one line-to-line stator voltage. With 
this arrangement it is possible to have zero output 
voltage for a given angular position of the roior B, 
and a substantially linear rise for angular displace- 
ments in either direction from the zero output 
voltage position. The actual change of voltage is 
sinusoidal but, as will be appreciated, it is only the 
substantially linear part of the change that is used 
For low and minimum speeds of the winder motor it 
is essential to have great precision of control to 
provide maneeuvrability for decking and it is there- 
fore necessary to have large movements of the hand 
lever A, that is large displacements of the rotor B, 
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for small changes in speed of the winding motor. 
One method of providing this precision of control in 
accordance with the present invention is to place the 
saturable reactor F in the output circuit of the induc- 
tion regulator C and in series with the full-wave 
rectifier F, the d.c. pattern signal voltage for feeding 
into the speed control circuit of the winder motor 
being the voltage developed across a resistance H 
connected to the output terminals of the rectifier G. 
The saturable reactor F makes it possible to intro- 
duce just the type of nonlinearity wanted to obtain a 
voltage signal which varies only little with an appre- 
ciable movement of the control lever A for the 
purpose of easy manceuvring at minimum speed and 
then by relatively quick transition into another range 
in which further movement of the control lever A 
produces a very much greater variation of voltage 
signal with movement of the hand lever.—October 22, 
1958. 
RAILWAY ENGINEERING 

803,218. August 25, 1954.—Rarm Spike ExTRACTORS, 

G. D. Peters and Co., Ltd., Windsor Works, 

Slough. (/nventor : Cyril Ernest Gayes.) 

The invention relates to rail spike extractors and 
has more especial reference to hand-operated portable 
units intended for the extraction of elastic rail spikes 
of the type now commonly employed for securing 
flat bottomed rails to their base plates and sleepers 
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or foundations. Referring to the drawing, A is a 
flat-bottomed rail having a tread B and resting on a 
base plate or chair C, to which it is secured by a rail 
spike D having a conventionally hooked portion E 
which engages over the flat-bottomed web of the rail. 
F is the extractor lever which is of flat bar section 
and has an operating handle G of wood. A heel is 
formed on the lower edge of the bar F by a pair of 
lateral projections J and K, these being spaced from the 
toe of the lever by approximately the distance which 
separates the rail spike D from the rail A, and being 
curved at L, so as to provide a smooth rolling fulcrum 
when the tool is located on the rail head during the 
extraction of the spike. In the toe of the lever F is a 
slot M in which rides a transverse pivot N constituted 
by a bell cranked portion of a swing link O at the 
bottom of which is a part spherical projection P, 
providing a bearing for a swivelling foot generally 
designated R. The swivelling foot R has a cup-shaped 
recess S, bearing on the portion P of the link, and 
two lateral projections T and U, the first adapted to 
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engage under the hook E of the rail spike, and the 
other U over the tip of the hook so as to prevent 
springing when the spike is being extracted. As is 
clearly illustrated the projection or lug 7 is of semi- 
cylindrical section readily to pass under the hook of a 
spike in operative position, while the second projec- 
tion or lug U is a cylindrical pin, both elements pro- 
jecting laterally from a depending side arm on the 
forging R, which can rock as well as swivel about the 
axis Of the link O. The link O may be hung from two 
different positions, one with the pivot N at the lower 
end of the S-shaped slot M as in the centre view, and 
the other with the pivot N at the upper end of the slot 
M as in the upper view, the latter being of particular 
use when a spike D has been partially withdrawn as 
in this figure. —October 22, 1958. 


THE CLEANING OF GASES 
803,177. July 6, 1956.—THE REMOVAL OF FUME 
FROM Gases, The British Oxygen Company, 
Ltd., Bridgewater House, Cleveland Row, St. 
James’s, London, S.W.1. (Inventor: Jozef 
Kazimierz Tylko.) 

It is an object of the invention to provide an efficient 
method of agglomerating fumes consisting pre- 
dominantly of ferro-magnetic material of fine particle 
size prior to their removal from the suspending gas 
by conventional fume removal equipment, such as 
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cyclones, settlers, and the like. Referring to the draw- 
ing, the apparatus comprises an agglomerating 
chamber A having an inlet pipe B for fume-laden gas 
at the top. On the inlet pipe B is mounted the 
magnetised powder dispensing assembly which com- 
prises a funnel-shaped hopper C for the powder D, 
from which the powder is discharged through a long 
cylindrical conduit E terminating in a nozzle F by 
means of a feeding device, shown as a screw G. From 
the nozzle the powder passes into an open-ended 
mixing chamber H located within the pipe B. A 
stream of a compressed carrier gas is introduced into 
the mixing chamber through a separate nozzle J, 
placed so that the jet of gas leaving the nozzle will 
entrain powder entering the mixing chamber H 
through the nozzle F. During its passage through the 
conduit E, the powder is given a controlled amount of 
residual magnetism by passage through a magnetic 
field produced by direct current flowing through a 

coil K. The coil K is connected to the d.c. supply 

through a variable resistance L, which permits adjust- 

ments in the magnetising current. In order to prevent 

too high a residual magnetism and to ensure a uniform 

intensity of magnetisation in the powder, a demagnet- 
ising coil M surrounds the conduit below the coil K, 
An alternating current is fed to this coil, the value of 
the current being adjustable from a maximum to zero 
by means of a variable high resistance N, acting as a 
potential divider, and a variable low resistance O, 

acting as a fine adjustment control. This control of 
residual magnetism of the powder secures even dis- 
persion in the nozzle F. The magnetised powder 
suspended in the carrier gas passes from the mixing 
chamber past a baffle P into the pipe B. where it mixes 
with the stream of fume-containing gas and the mix- 
ture passes into the agglomerating chamber A, where 
agglomeration of the fume and powder takes place. 
The agglomeration chamber is connected to con- 
ventional fume-removal apparatus, in which the 
agglomerated particles are removed from the " 
The magnetised and precipitated particles derived 
from the fume may be reintroduced into the hopper C 
and re-used.—October 22, 1958, 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

tion should reacn this office not later than a fortnight before the 

in all cases the time and PLACE at which the meeting is 
to be held should be clearly stated 


ASSOCIATION OF SUPERVISING ELECTRICAL 
NGINEERS 


To-day, Nov. 28.—SouTH East LONDON BRANCH: Visit to 
Courage and Barclay’s Brewery, London, 6.30 p.m. *% Siok 
anp Crewe BRANCH : Grand Hotel, Hanley, “ Power Factor 
Correction,”’ F. T. Bartho, 7.30 p.m a. 

Mon., Dec. 1.—BOLTON BRANCH : Railway Hotel, Trinity Street 
Bolton, “ Infra-Red Heating,’ 7.45 p.m. & Leeps BRANCH 
Great Northern Hotei, Leeds, ‘“ Modern Cable-Making 
Methods," 7.30 p.m. 3% LoNDON NationaL Lecture : Insti- 
tution of Electrical Engineers, Savoy Place, London, W.C.2, 
Discussion on “ Education, Training and Status of Electrical 
Technicians,’’ 6.30 p.m. % NortH-East LONDON BRANCH 
Ange! Hotel, Iford, * Affairs of the Association,” J. H. K 
Pendry, 8 p.m ‘ 

Tues., Dec. 2.—West LONDON BRANCH : Windsor Castle Hotel, 
134, King Street, Hammersmith, London, W.6, “ Progress in 
Electronic Switching in Telephone Exchanges,’’ N. C. Smart 


meeting 


7.30 p.m 
Wed., Dec. 3.—Havirax Brancu : Crown Hotel, Horton Street, 
Halifax. “ Traffic Control ana Roaa Safety,"’ Inspector Watson, 


7.45 p.m. te NorTH Lonpon Brancu : Wood Green Town 

Hall, Wood Green, London, N.22, “ Electrical Water Treat- 

ment.”” A. G. Freeborn, 7.45 p.m. ¥e NOTTINGHAM BRANCH 

Mechanics’ Institution, Trinity Square, Nottingham, “* Switch- 

ear Testing,”” R. Jones, 7.30 p.m. ye PRESTON BRANCH 

RA F.A. Club, East View, Preston, “ Electrical Association 

for Women,”’ Mrs. H. E. Rhodes, 7.30 p.m. 

Thurs., Dec. 4.—SOUTHAMPTON BRANCH : Pilgrim Room, Polygon 
Hotel, Southampton, Joint Lecture with the Electrical Asso- 
ciation for Women, 8 p.m. 

Fri.. Dec. S.—BristoL AND West OF ENGLAND BRANCH : Grand 
Hotel, Bristol, * Capacitors Pay Dividends,’’8 p.m. ye Liver- 
POOL AND District BRANCH : Industrial Development Centre, 
M.A.N.W.E.B., Paradise Street, Liverpool, 1, “ Filameproot 
installations,”’ W. T. Partington, 7.30 p.m. 

BRITISH INSTITUTION OF RADIO ENGINEERS 

To-day, Nov. 28.—SouTH MIDLANDS SECTION : North Glouces- 
tershire Technical College, Cheltenham, “ Television Record- 
ing.” P. J. Guy, 7 p.m. —%e MERSEYSIDE SECTION : University 
Club, Liverpool, “ The First Transatlantic Telephone Cable, 
F. Scowen, 7 p.m. 

Thurs.. Dec. 4.—NorTH WESTERN SECTION; Reynolds Hall 
College of Technology, Sackville Street, Manchester, 1, “ High 
input Impedance D.C. Amplifiers,”’ S. Stuart, 6.30 p.m 

CENTRAL LONDON PRODUCTIVITY ASSOCIATION 

Thurs.. Dec. 4.-—Council Chamber, Federation of British Indus- 
tries, 21, Tothill Street, London, S.W.1, “ An Educational 
Policy and Programme for a Small Firm,”’ 2.30 p.m. 

COMBUSTION ENGINEERING ASSOCIATION 

Thurs., Dec. 4.—-NorTHERN REGION : Hotel Metropole, Leeds, 
Brains Trust on “ The Utilisation of Low Grade Fuels 
2M p.m 

ILLUMINATING ENGINEERING SOCIETY 

To-day, Nov. 28.—BirMINGHAM CenTRE: Regent House, St 
Philip's Place, Colmore Row, Birmingham, “* Headlamps and 
Signals for Motor Cars,”’ J. H. Nelson, 6 p.m. 

Mon., Dec. \.—Leeps Centre: Yorkshire Electricity Board, 
Ferensway, Hull, “ Photo-Electric Cells and their Applica- 
tions,”’ F Benson, 6.30 p.m 

Tues., Dec. 2.——-STOKE-ON-TRENT GROUP : 
Stoke-on-Trent, Brains Trust, 6 p.m 

Wed., Dec. 3.—EptnsurGu Centre: Y.M.C.A., 14, South St 
Andrew Street, Edinburgh, ** Glassware for Lighting Fittings, 
D. Shelishear and C. D. Cartwright, 6.30 p.m. ye SWANSEA 
Group Demonstration Theatre, South Wales Electricity 
Board, The Kingsway, Swansea, “Industrial Lighting 
Problems,’’ W. Imrie-Smith, 6.30 p.m. 

Thurs., Dec. 4.—Carpirr CENTRE Demonstration Theatre, 
South Wales Electricity Board, The Hayes, Cardiff, “ Industria! 
Lighting Problems,’ W. Imrie-Smith, 6 p.m. ye GLAsGow 
CENTRE British Lighting Council, 29, St. Vincent Place, 
Glasgow, C.1, “* Glassware for Lighting Fittings,’’ D. Shellshear 
and C. D. Cartwright, 6.30 p.m. Ye MANCHESTER CENTRE 
North Western Electricity Board, Town Hall Extension, 
Manchester, 2, “ Recent Developments in Lighting Design 
Techniques,’” H. E. Belichambers, 6 p.m. ye NOTTINGHAM 
CENTRE Electricity Service Centre, Nottingham, “ Lighting 
—and Other Things—in Moscow and Leningrad,” A. G 
Penny, 6 p.m. 

INCORPORATED PLANT ENGINEERS 

To-day, Nov. 28.—-BIRMINGHAM BRANCH ; Imperial Hotel, 
Temple Street, Birmingham, * Statutory Regulations of Steam 
and Pressure Vessels,’’ 7.30 p.m 

Tues., Dec. 2..—LONDON Brancn : Royal Society of Arts, John 
Adam Street, Adelphi, Strand, London, W.C.2, ** The Historica 


North Stafford Hote! 


Development of Electric Traction,”’ E. Openshaw Taylor, 
7 pm. ¥& PererBoROUGH BRANCH White Lion Hotel, 
Church Street, Peterborough, “ Road Construction,’ J. M 


Fisher, 7.30 p.m 

Wed., Dec. 3.—East 
County Hotel, Theatre Square, 
Evening, 7 p.m. ye Lescesrer BRancu : Bell Hotel, Leicester 
Ladies’ Film Evening, 7 p.m. ¥& SOUTHERN BRANCH : Royal 
Beach Hotel, Southsea, * Safety in the Use of Electricity,’ S. J 
Emerson, 7.30 p.m. 

INSTITUTE OF BRITISH FOUNDRYMEN 

Thurs., Dec. 4.—-LONDON BRANCH : 17, Belgrave Square, London, 
S.W.1, Joint Meeting with the Institute of Metals, “Continuous 
Casting of Bronze,’’ E. C. Ellwood, 6.30 p.m 

INSTITUTE OF MARINE ENGINEERS 

To-day, Nov. 28.—SourH Wates Secrion : Technical College, 
Swansea, “ The Duties in the Day of a Seagoing Engineer,’ 
I. C. Bishop, 2 p.m. 

Mon., Dec, |.—Stupent Lecrurt: Memorial Building, 76. 
Mark Lane, London, E.C “Modern Marine Watertube 
Boilers,"’ A. P. Monk, 6.30 p.m 

Thurs., Dec. 4,—IKINGSTON-UPON-HULL AND EaAsT MIDLANDS 
SECTION Royal Station Hotel, Kingston-upon-Hull 
‘Marine Machinery Breakdowns,’’ J. H. Milton, 7.30 p.m 

INSTITUTE OF PETROLEUM 

Wed., Dec. 3.—LONDON BRANCH: 61, New Cavendish Street 
London, W.1, “ Flow Properties of Distillates at Low Tem- 
peratures : A Review,’’ J. F. Hutton ; “ Pumpability of Avia 
tion Turbine Fuels at Low Temperatures,’’ H. Strawson, 
5.30 p.m 

INSTITUTE OF REFRIGERATION 

Thurs., Dec. 4.—Institute of Marine Engineers, Memoria! Build- 
ing, 76, Mark Lane, London, E.C.3, “ A Review of the Moscow 
Mectings of the International Institute of Refrigeration,” 
5.30 p.m. 

INSTITUTE OF ROAD TRANSPORT ENGINEERS 

Twes., Dec. 2.—Eastern Centre: Golden Hind Hotel, Cam- 
bridge, “ Costs and Costing Relating to the Operation and 
Maintenance of a Fleet of Vehicles,"’ W. J. Edbrooke, 7 p.m 


MipLaANpDs BrancH : Sherwood Room 
Nottingham, Ladies’ Film 
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Wed., Dec. 3.——East MIDLANDS CENTRE : Mechanics’ Institute, 
Nottingham, * Petro! Injection,’ J. N. Morris, 7.30 p.m 


INSTITUTION OF BRITISH AGRICULTURAL 
NGINEERS 


Fri., Dec. §.—LONDON BRANCH: 6, Buckingham Gate, London, 
S.W.1, “ How Far are British Tillage and Harvesting Machines 
Meeting Overseas Conditions,’’ 2.15 p.m. 


INSTITUTION OF CHEMICAL ENGINEERS 
Tues., Dec. 2..-NORTH WESTERN BRANCH : Chemica! Engineering 
Building, Manchester College of Science and Technology, 
Jackson Street, Manchester, ‘* Wetted Area in Packed Towers,’ 
W. S. Norman and B. Solomon, 6.30 p.m 


INSTITUTION OF CIVIL ENGINEERS 
Tues., Dec. 2.—Great George Street, Westminster, London, 
S.W.1, “Shoreham Harbour Development,’’ H. Ridehalgh, 
5.30 p.m. 
Thurs., Dec. 4.-NORTH WESTERN ASSOCIATION : Engineers’ Club, 
17, Albert Square, Manchester, ** Recent Developments in 
Soil Mechanics as Applied to Road Construction,’’ S. Ray- 
mond, 6,30 p.m 


INSTITUTION OF ELECTRICAL ENGINEERS 

To-day, Nov. 28..-SOUTHERN CENTRE : South Dorset Technical 
College, Weymouth, * The Design of Transistors,’ J. R 
Tillman, 6.30 p.m. 

Mon., Dec. 1.—-NORTH-EASTERN RADIO AND MEASUREMENT 
Group : King’s College, Newcastle upon Tyne, “ An Experi- 
mental Approach to the Cooling of Transformer Coils by 
Natural Convection,”’ E. D. Taylor, B. Berger and B. E. Wes- 
tern, 6.15 p.m. y SOUTH MIDLAND CENTRE : College of Tech- 
nology, Gosta Green, Birmingham, “ Standardization of 
Contro! Facilities for the British Gria : Communications, 
Indications, and Telemetering,’’ P. F. Gunning, ** The Develop- 
ment ‘of Communication, Indication and Telemetering Equip- 
ment for the British Grid,’ G. A. Burns, F. Fletcher, C. H. 
Chambers and P. F. Gunning,6 p.m. y& MAtpsTone BRANCH : 
Medway College of Technology, Chatham, ** The Organisation 
for Large-Scale Grid System Tests,’ F. H. Last, E, Mills and 

D. Norris, 7 p.m. 

Tues., Dec. 2,—-MEASUREMENT AND SUPPLY SECTIONS: Savoy 
Place, London, W.C.2, “* Power-System Automatic Frequency 
Control Techniques,’’ F. Moran, 5.30 p.m. y& NorTH Mip- 
LAND Centre: C.E.G.B. Offices, Leeds, ** Operational Expe- 
rience at Calder Hall, K. L. Stretch, 6.30 p.m. ye NorTH- 
WESTERN CENTRE: Engineers’ Club, 17, Albert Square, 
Manchester, “* Thermonuciear Fusion and the Development of 
* ZETA,’*’ E.R. Hartill,6.15 p.m. 4% Sourn East Scor_anp 
Sus-CEenTrRE : Carlton Hotel, North Bridge, Edinburgh, *‘ The 
Generation of Electricity in the London Area,’ H. V. Pugh. 
7 p.m. % SouTH MIDLAND CENTRE: Town Hall, Birming- 
ham, “* Automation,’’ H. A. Thomas, 7 p.m. 

Wed., Dec. 3.—LONDON GRADUATE AND STUDENT SECTION 
Medway College of Technology, Chatham, Kent, Film Evening, 
7 p.m. ye SOUTHERN CENTRE: S.E.E.B. Offices, 10, Queen 
Gardens, Hove, ** The Television Studio as Seen by the Pro- 
ducer,”” A. Rakoff, 6.30 p.m. ye Tees-Sipe Sus-CEeNnTRE : 
Cleveland Scientific and Technical Institute, Corporation 
Road, Middlesbrough, ** Colour Television,’’ C. J. Stubbington, 
6.30 p.m. 

Thurs., Dec. 4.—-ORDINARY MEETING : Savoy Place, London, 
W.C.2, “ A Review of Work Towards Nuclear Energy from 
Controlled Thermonuclear Reaction,’’ D. W. Fry, 5.30 p.m 
% East Miptanp Centre: De Montfort Hail, Leicester, 
“ Automation,’’H, A. Thomas,7.15 p.m. %e NORTH MIDLAND 
CENTRE : Yorkshire Electricity Board Offices, Ferensway, Hull, 
** Organization for Large-Scale Grid System Tests,’’ F. N. Last, 
E. Mills and N. D. Norris, 6.30 p.m. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS 
IN SCOTLAND 
Tues., Dec, 2.—39, Elmbank Crescent, Glasgow, ‘* Alignment of 
Shafting,”’ 6.30 p.m. 


INSTITUTION OF HIGHWAY ENGINEERS 

Wed., Dec. 3.—EAST ANGLIA BRANCH : Assembly House, Theatre 
Street, Norwich, “Roads from the Beginning,’’ E. 
Kennersell, 6.45 p.m. 

Fri., Dec. 5.—LONDON BRANCH: Institution of Structural 
Engineers, 11, Upper Belgrave Street, London, S.W.1, ** Motor- 
way Design and Construction in Worcestershire,” W. R. 
Thomson. 5.30 p.m. 


INSTITUTION OF MECHANICAL ENGINEERS 

To-day, Nov. 28.—LONDON BRANCH : 1, Birdcage Walk, West- 
minster, London, S.W.1, Technical Film Show, 6 p.m 
% NorrH Eastern Grapuates’ SECTION: King’s College, 
Newcastle upon Tyne, Debate, ** The Benefits of Nuclear 
Energy are Outweighed by its Disadvantages,"’ 6.30 p.m. 

Mon., Dec. 1.—-NORTH EASTERN BRANCH : Neville Hall, Westgate 
Road, Newcastle upon Tyne, ** Management Control of Small 
Engineering Firms,’’ L. Fontaine, W. R. Spencer and J. W 
Walker, 6 p.m. %e EASTERN GRADUATES’ SECTION : Technical 
College, Collier Road, Cambridge, “* Something for Nothing ? 
Heat Pump Achievement,’’ G. O. McLean, 6.30 p.m. 

Tues., Dec. 2.—EDUCATION Group: 1, Birdcage Walk, West- 
minster, London, S.W.1, Discussion on “* The Planning of 
Mechanical Engineering Teaching Laboratories,’ 6 p.m 
%& NortH Eastern Brancu: Cleveland Scientific and Tech- 
nical Institute, Corporation Road, Middlesbrough, ** Manage 
ment Control of Smal! Engineering Firms,’’ L. Fontaine, W. R. 
Spencer and J. W. Walker, 6.15 p.m. ye Coventry A.D 
Centre : Grosvenor Room, Leofric Hotel, Coventry, Sym- 
posium on “ Petrol Injection,’’ E. W. Downing, 7.15 p.m 
%& NortH Western A.D. Centre: Engineers’ Club, Man- 
chester, “‘ Inspection of Vehicles for Road Worthiness, with 
Special Reference to Methods and Equipment,”’ G. Grime, and 
R. D. Lister, 7.15 p.m. 

Wed., Dec. 3.—East MIDLANDS GRADUATES’ SECTION : College 
of Further Education, Greenclose Lane, Loughborough, “ Air 
Compressors for the 8ft by 8ft High-Speed Wind Tunnel at the 
R.A.E., Bedford,’’ L. J. Cheshire, J. Y. G. Evans, W. 
Goodsell and P. H. W. Wolff, 7.15 p.m. 

Thurs., Dec. 4.—NoRrTH WESTERN BRANCH : Engineers’ Club, 
Albert Square, Manchester, ** Design and Construction of the 
Main Compressor for the 8ft by 8ft High-Speed Wind Tunnel 
at the R.A.E., Bedford,’’ L. J. Cheshire, J. Y. G. Evans, W. A 
Goodsell and P. H. W. Wolff, 6.45 p.m. & NORTHERN 
IRELAND GRADUATES’ SECTION: Kerr Room, Kensington 
Hotel, Belfast, “* Electro-Hydraulic Servomechanisms,’’ E. G 
Morley, 7.30 p.m. ¥% YORKSHIRE GRADUATES’ SECTION 
Grand Hotel, Sheffield, ** Public Clocks," W. A. Potts, 6.30 p.m 

Fri., Dec. 5.—-ORDINARY MEETING: 1, Birdcage Walk, West- 
minster, London, S.W.1, “* Experimental Investigation into the 
Stress Distribution in a Band Reinforced Pressure Vessel,’ 
K. G. Mantle, N. Marshall and P. J. Paimer,6 p.m. ¥& Scor- 
risH SECTION : Robert Gordon’s College, Aberdeen, ‘* The 
Steam Catapult,’’ C. C. Mitchell, 7.30 p.m. 


INSTITUTION OF NAVAL ARCHITECTS 


Thurs., Dec. 4.—Weir Lecture Hal', 10, Upper Belgrave Street, 
London, $.W.1, “‘ The Design of Inflatable Liferafts,"’ C. H 
Latimer-Needham, 4.45 p.m. 

INSTITUTION OF PRODUCTION ENGINEERS 

To-day, Nov. 28.—CarpirF Section : South Wales Institute of 


Engineers, Park Place, Cardiff, ‘‘ Tooling with Epoxy Resins,” 
EB. M. White, 7 p.m. 
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Tues., Dec, 2.—PETERBOROUGH SECTION: White Lion Hotel, 
Church Street, Peterborough, “‘ Road Construction,”’ 7.30 p.m. 


te NEWCASTLE UPON TYNE GRADUATE SECTION: Visit to 
Caterpillar Tractor Company, Ltd., Birtley, 6.15 p.m. 
Wed., Dec. 3.—-HALIFAX AND HUDDERSFIELD SECTION : Technical 


College, Huddersfield, “*‘ Management of the Smal! Firm,” 
E. W. Etchells, 7.30 p.m. y& NOTTINGHAM SECTION : Reform 
Club, Victoria Street, Nottingham, “‘ Production Control,’ 
7 p.m. %& WESTERN SECTION : Small Lecture Theatre, The 
University, Bristol, ‘‘ Material Handling—A Challenge to 
British Industry,’’ A. G. Hayek, 7.30 p.m. 

Thurs., Dec, 4.—LONDON SECTION : Powers Samas Accounting 
Machines, Ltd., Aurelia Roaa, Croydon, Surrey, ‘ Punched 
Cards and Automation,’’ D. F. Nettell, 7 p.m.” 4 READING 
SECTION : Great Western Hotel, Reading, ‘“* The Value of the 
Consuitant to Industry,"’ A. F. Masters, 7.30 p.m. 


INSTITUTION OF THE RUBBER INDUSTRY 


Mon., Dec. 1.—-NORTH EASTERN SECTION : Eldon Grill, Grey 
Street, Newcastle, Textile Research Paper by R. S. Goy, 7 p.m. 
3 PRESTON SECTION : Bull and Royal Hotel, Church Street, 
ae “ Productivity and Industria! Relations,’ S. W. Reid. 

1S p.m. 

Wed., Dec. 3.—BURTON-ON-TRENT SECTION : 
Station Street, Burton-on-Trent, ‘* New 
Rubber,”’ S. C. Stokes, 7.30 p.m. 


Mid!ana Hotel, 
Developments in 


INSTITUTION OF STRUCTURAL ENGINEERS 
To-day, Nov. 28.—MiDLAND CounTIEs BRANCH: James Watt 
Memorial Institute, Birmingham, “International Union of 
Architects, 1958 Congress in Moscow,” A. G. Ling, 6.30 p.m. 
Von., Dec, 1.—LONDON GRADUATES’ AND STUDENTS’ SECTION 
11, Upper Belgrave Street, London, $.W.1, Films, 6.30 p.m. 
Tues., Dec. 2.—-NORTHFRN COUNTIES BRANCH: Cleveland 
Scientific and Technical! Institution, Middlesbrough, ** Concrete 
Roads—Some Recent Developments,”’ D. R. Sharp, 6.30 p.m 
3% NORTHERN IRELAND BRANCH : College of Technology 
Belfast, ** Report on the Third International Congress on Pre- 
stressing, Berlin, May, 1958,” J. McClure, 6.45 p.m. 
uw ed., Dec, 3.—YORKSHIRE BRANCH: Royal Victoria Hotel, 
Sheffield, “* Precast Concrete Structures with Particular Refer- 
ence to Folded Slab Roof Construction,’’ F. J. Samuely 
6.30 p.m. ye LANCASHIRE AND CHESHIRE BRANCH : College 
of Science and Technology, Manchester, * Points of Structural 
Interest at Calder Hall,’ W. S. Watts, 6.30 p.m. ye NORTHERN 


COUNTIES BRANCH : Neville Hall, Newcastle upon Tyne. 
* Coficrete Roads—Some Recent Developments,” D. R. 
Sharp, 6.30 p.m. 


Fri., Dec. 5.--MIDLAND COUNTIFS BRANCH GRADUATES’ AND 
STUDENTS’ SECTION : Birmingham Exchange and Engineering 
Centre, Birmingham, * The Jodrell Bank Radio Telescope,” 
6.30 p.m. ye WESTERN COUNTIES BRANCH : University 
Engineering Laboratories, Bristol, ** Modular Planning in 
the Drawing Office,’’ G. R. Caines, and ** The Measurement 
of Strain by an Electrical Method,’ J. R. Daniell, 6 p.m 


JUNIOR INSTITUTION OF ENGINEERS 

To-day, Nov. 28..-Pepys House, 14, Rochester Row, Westminster, 
London, S.W.1, Annual General Meeting, 7 p.m 

Wed., Dec, 3.—-M!IDLAND SECTION: James Watt Memorial 
Institute, Great Charles Street, Birmingham, *‘ Factory Heating 
and Ventilating,”’ J. F. Elsworth, 7 p.m. 

Fri., Dec, 5.-Pepys House, 14, Rochester Row 
London, S.W.1, Films, 7 p.m. 


MANCHESTER ASSOCIATION OF ENGINEERS 
To-day, Nov. 28.—College of Science and Technology, Man- 

chester, “* Electro-Mechanical Themes in Machine Tool 

Design,’’ The Rt. Hon. the Earl of Halsbury, 7.30 p.m. 


NORTH EAST COAST INSTITUTION OF ENGINEERS 
AND SHIPBUILDERS 
To-day, Nov. 28.-—Lecture Theatre, Mining Institute, Neville Hal}, 
Newcastle upon Tyne, “ Tests on Light Alloy Stiffener Sec- 
tions,’’ M. N. Parker, 6.15 p.m. 


REINFORCED CONCRETE ASSOCIATION 
Mon., Dec. 1,-—-N.W. BRANCH : College of Technology, Sackville 
Street, Manchester, ** Precast Concrete in Framed Buildings,’ 
E. S. Benson, 6.45 p.m. 
Tues., Dec. 2,—N.W. BRANCH : Liverpoo! Engineering Society, 
The Temple, 24, Dale Street, Liverpool, ** Precast Concrete in 
Framea Buildings,’’ E. S. Benson, 6.30 p.m. 


ROYAL INSTITUTION OF CHARTERED SURVEYORS 
Mon., Dec. 1 12, Great George Street, Westminster, London, 
S.W.1, “A Chartered Surveyor Looks at Soviet Russia 

H. W. Wells, 5.45 p.m. 

Fri., Dec. 5.12, Great George Street, Westminster, London. 
S.W.1, “ Training the Metalliferous Mine Surveyor,’ J. S 
Sheppard, 5.45 p.m. 


ROYAL SOCIETY OF ARTS 
Wed., Dec. 3.—John Adam Street, Adelphi, London, W.C.2, 
“The Consulting Engineer and His Contribution to the 
National Economy,”’ Julian S. Tritton, 2.30 p.m. 


ROYAL SOCIETY OF HEALTH 


Thurs., Dec. 4.—-Wulfrun Hall, Wolverhampton, Papers on 
Radiation Hazards and the Local Authority,”’ 10 a.m. 


SOCIETY OF CHEMICAL INDUSTRY 
Tues., Dec, 2.—CorROSION GROUP : 14, Belgrave Square, 
London, S.W.!, A Discussion of Three Research Papers 
6.30 p.m. 
Thurs., Dec. 4.—-CHEMICAL ENGUNFERING Group : University of 
Bristol, Woodland Road, Bristol, ** Titanium and its Alloys 
as Materials of Construction for Chemical Plant,’ K. W. J 
Bowen, 6 p.m 


Westminster 


SOCIETY OF ENGINEERS 
Mon., Dec. 1.—Geological Society, Burlington House, Piccadilly, 
London, W.1, *‘ Some Industrial Applications of Magnetic 
Power,”’ T. J. Hawker, 5.30 p.m. 


SOCIETE DES INGENIEURS CIVILS DE FRANCE 

Thurs., Dec. 4.—BritisH SECTION : Institution of Civil Engineers, 
Great George Street, Westminster, London, S.W.1. “ The 
Design and Construction of the Shell Roof of the Exhibition 
Palace of the National Centre of Industries and Technology, 
Paris,” M. Nicolas Esquillan, 6 p.m. 


SOCIETY OF INSTRUMENT TECHNOLOGY 
To-day, Nov. 28.—SCorTtisH SECTION : Scottish Building Centre, 
425, Sauchiehal! Street, Glasgow, ** Analytical Instrumentation 
of Chemical Processes,’’ J. D. Tallantire, 7.15 p.m. 
Tues., Dec. 2,—-CHELTENHAM SECTION : Rotunda, Cheltenham, 
* The Industrial Uses of Computers,”’ R. H. Tizard, 7.30 p.m. 
TELEVISION SOCIETY 
Thurs., Dec. 4.—Cinematograph Exhibitors’ Association, 164, 
Shaftesbury Avenue, London, W.C.2, ** A New Development 
in Flying Spot Film Scanners,"’ E. H. Traub, 7 p.m. 
WOMEN'S ENGINEERING SOCIETY 
Thurs., Dec. 4.—LONDON BrRaNCH: Hope House, 45, Great 
Peter Street, Westminster, London, S.W.1, ‘ Helicopters,”’ 
7 p.m. 
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Put MINISPACE on your staff. 
A Solartron analogue computer can be 


your most profitable employee! 


You, in common with every industry today, are facing more 
and more complex dynamic analysis problems — from simple 


differential equations to the simulation of industrial processes. 


How much are these problems costing this year — in 
development and engineering time, not forgetting overheads, 
and the fabrication of expensive “trial and error” models? 


And how much has production been delayed? 


The analogue computer is the supreme engineering design 
tool for dynamic problems — proved over many years 

by the aircraft industry. Its cost is rapidly repaid by savings 
in development and engineering time — it is much 


cheaper to simulate your mistakes than to make them. 


Contrary to general belief, a practical machine need not 
be expensive or difficult to use — the Solartron 
‘* MINISPACE” costs £1,600, and does not require an electronic 


or specially qualified engineer to operate it. 


MINISPACE is just one example of the Space* ‘ building-brick’ 
principle of construction, which allows a computer 

of any size to be constructed. Another application for 

more complex problems is SPACE ‘ 48’, with up to 48 
operational amplifiers. There is infinite scope for expansion 


or tailoring to your specific requirements. 


~ 


Solartron advisory engineers will be happy to discuss 
your problems. Write or phone now for literature. 


SpacE: Solartron Precision Analogue Computing Equipment. 
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\ ries or al P SEE MINISPACE AT THE COMPUTOR EXHIBITION: 
Dei Olympia Nov. 28— Dec. 4 


THE SOLARTRON ELECTRONIC GROUP LIMITED 


Thames Ditton, Surrey. Tel: EMBerbrook 5522. Cables: Solartron, Thames Ditton 
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The answer to every power problem ... 
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@ HIGH TORQUE OUTPUT 4 
@ QUICK STARTING FROM COLD \ 
@ LOW RUNNING COSTS . 
@ LONG LIFE \ 
@ STANDARD SPARES W!TH WORLD-WIDE S 
SERVICE S 
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@ RANGE OF FIVE UNITS FOR EVERY 
INDUSTRIAL APPLICATION 
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LEYLAND MOTORS LIMITED 


Sales Division: HANOVER HOUSE - HANOVER SQUARE - LONDON, W.1 - Telephone: MAYfair 8561 
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THE latest edition of our Data Book 


entitled ‘‘ Twenty-one years of progress,”” which now contains 40 pages, 
has just been published. It contains illustrations and specifications 

of our full range of products comprising ; Relays, Process Timers, 
Pressure and Vacuum Switches, Liquid Level Controls, Flow 

Indicators, Photo-Electrical Control Equipment, etc. 

If YOU use Automatic Electrical Control Apparatus a FREE 

copy will gladly be sent on request. 


ENGINEER 


AUTOMATIC 
WATER SCREENS 


ROTARY AND 
BAND TYPES 


FOR 





SCREENING COOL!NG 
WATER IN POWER 
STATIONS, PAPER MILLS, 
GAS WORKS, FACTORIES, 
Etc. 


CAPACITY: UP TO 
4 MILLION GALLS./HR. 


CATALOGUE ON 
REQUEST. 





4 


LEDWARD X% BECKETT LTD., 


PARLIAMENT MANSIONS, 











ANERLEY WORKS, LONDON, S.E.20. 
Telephone: Sydenham 3111 








ABBEY ORCHARD STREET, 


LONDON, S.W.1. PHONE: ABBey 5429 











Alumni 
and Aluminium Alloy wwe 


AWCO 


make 








IS 


Strong yet light, tough yet easily formed and worked, pleasing in appearance 
yet durable. 


HOW YOU BUY IT 


In coils, on reels or in straight lengths; in round, square, hexagonal or flat sections; 
all in various specifications, some suitable for colour anodising. 


HOW WE MAKE IT 


In a modern plant using modern methods of control 
and inspection. 





Aluminium and Aluminium Alloy Wire 


lependable 


ALUMINIUM WIRE & CABLE CO. LTD 


Britain’s Largest Manufacturers of Aluminium Wire and Conductors 

Head Office and Works: PORT TENNANT, SWANSEA, GLAMORGAN 
Sales Office: 2, ST. JAMES’S SQUARE, LONDON, S.W.I 

Telephone: TRAfalgar 6441 


and at 13 COLMORE ROW, BIRMINGHAM, 3 Telephone: Central 2407 
A4P5! 
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You can shunt away all day, but you won’t budge a 
Nyloc nut. Not one thou. Jerk and jolt to your heart’s 
content; the nylon insert holds it absolutely firm. On 
Ruston diesel locomotives, built for narrow-gauge 
haulage and shunting, Nylocs are fitted on the vital 
spot securing the jackshaft to the driving crank. No 
amount of vibration will shift them once they’re on. 
Nylocs are as tough as they come. Other tough nuts 
are the Fibre and the all-metal Pinnacle nut. Drop 
us a line and we’ll advise you which of these three 


self-locking nuts is best for your job. 


SIMMONDS 
AEROCESSORIES 
LIMITED 


TREFOREST - PONTYPRIDD - GLAMORGAN 


Branches: London, Birmingham, Manchester, 
Glasgow, Stockholm, Copenhagen, 

Ballarat, Sydney, Johannesburg, Amsterdam, 
Milan and New York 


Ye, \ 
rs "as A MEMBER OF THE FIRTH CLEVELAND GROUP 


— 
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you burn industrial fuel oils... 
BOOST heat... 


REDUCE consumption... with 


FLAME-RITE 






PRODUCT 


“1A0, IN enor en? 






(AV OY OTA NAS 


FOR EVERY GRADE OF FUEL OIL 


GASOIL«+ LIGHT «MEDIUM+ HEAVY+ EXTRA HEAVY 


THE NEW HIGH EFFICIENCY OIL FUEL ADDITIVE 


Your oil-burning installation 

is substantial capital investment. 
Flame- Rite will help you to make it 
work more efficiently, 

last longer with the minimum of 
major repair costs. 

Our technical representatives 


are at your service. 


For all information write to: 


REDeEX LIMITED (FLAME-RITE DIVISION) 
365 CHISWICK HIGH ROAD - LONDON w4 





WHAT FLAME-RITE IS 


It is a new high performance additive developed 
and blended specifically to promote constant high 
level combustion efficiency of all grades of fuel 
oil, ensuring maximum heat release from every 
gallon of fuel burned. Blended into FLAME-RITE 
are functional elements exclusive to FLAME-RITE 
developed by intensive laboratory research and 
confirmed by two years rigorous field testing. 
Basic materials have been selected for chemical 
stability, mutual compatibility and strong affinity 
for all fuel oils, ensuring a highly miscible product 
of constant performance which blends freely 
and becomes completely integrated with bulk 
stocks. 


WHAT FLAME-RITE DOES 


@ BOOSTS HEAT OUTPUT... Whatever type 
of oil-burning equipment is used the addition of 
FLAME-RITE to the fuel improves flame efficiency. 
A surface tension agent ensures complete and 
even atomization of all fuel passing through the 
burner, exposing the maximum surface area of 
fuel to the air supply, and so ensuring the hottest 
possible flame from any given amount of 
fuel. 


@ PREVENTS CARBON BUILD-UP .. . 
Carbon build-up on sprayer nozzles and burner 
cups prevents uniform mixing of air and fuel, 
causes irregular flame patterns and inefficient 
combustion as shown by sparking, streaky, or 
lopsided flames. 

FLAME-RITE Combats nozzle and cup fouling by 
carbon and reduces nozzle changing and cleaning 
operations to occasional routine examinations. 


@ PREVENTS SLUDGE FORMATION ... 
FLAME-RITE has powerful anti-oxidant and dis- 
persant characteristics; sludge formation is 
prevented by the anti-oxidant: coagulation and 
precipitation of suspended matter is prevented by 
the dispersant. Storage tanks are kept free of 
sludge, intervals between filter screen cleanings 
are lengthened, and all fuel bought is maintained 
in combustible form. 


@ COMBATS CORROSION ... Capital equip- 
ment requires protection from corrosion which 
attacks the unseen internal surfaces of fuel tanks 
and pipe lines as well as the visible outer surfaces. _ 
The FLAME-RITE formula includes a powerful 
corrosion inhibitor which protects the inaccessible 
interiors of storage tanks and pipe lines against 
deterioration by corrosion. 
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FOR POWER GENERATION IN 4 7 
™™ 
CANADA ASE 
INCREASINGLY MEANS SK"! 
\ 3 
NATIONAL 
% a4 203 A 
who have supplied to Canada engines which In S q/ 
run on natural gas in a power range from / 3 “i | sae 


62 - 2120 bhp for single units. 





In a similar range of powers are National 
dual-fuel or alternative fuel units, using light 
or heavy fuel oils, together with sewage, 
natural or town’s gas. 


Expert technical staff are at your service and 
complete installation specifications are 
available on request. 





One of two 1,200 kW natural gas engines at Swift 


FREE PISTON GASIFYERS — We also i Current, Saskatchewan, Canada 


manufacture Free Piston Gasifyers under 
licence from Alan Muntz and Co. Ltd., 
Pescara and S.E.P. Gasifyers, with a suitable 
Gas Turbine, provide power in single and 


multiple units from 1,000 to 20,000 h.p. 
for electrical generating sets, marine prop- 


? j ; , tes P 
ulsion, locomotive traction and compressor ; 2 
and pumping sets " > 
Please ask for leaflet No 1801 ~ SY 


A member of the Hawker Siddeley Group 





THE NATIONAL GAS AND OIL ENGINE CO. LTD., ASHTON -UNDER-LYNE, LANCASHIRE 
Sole Export Sales Concessionaires: BRUSH INTERNATIONAL LTD., National Works, Ashton-under-Lyne, England. 
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SAVE TIME AND MONEY 
with 1.6.1. products and 
the C0,/Silicate Process 


LOWER — fuel costs 
handling and transport costs 


FEWER — moulding boxes 
core irons, lifters, and sprigs 
blow holes 
noxious fumes 


NO — core carriers 


GREATER — output per unit area of working 
space, precision in manufacture 


I.C.1. products for the Foundry 


CARBON DIOXIDE 
*Drikold’ and the ‘ Drikold’ Liquefier 
— for the small foundry 
I.C.I. Liquid Carbon Dioxide in Bulk 
and the §-ton capacity storage tank 
— for the large foundry 


SODIUM SILICATE 


Grades C.112 and C.125 
— supplied in 10-gallon or 
45-gallon drums, and in road 
or rail tank vehicles 


ISOPROPYL ALCOHOL 


Refined Isopropy! Alcohol 
‘Imsol’ A 
— supplied in 40/45-gallon drums, 
and in road or rail tank vehicles 


Full. information on request. 
IMPERIAL CHEMICAL INDUSTRIES LTD., 
MILLBANK, LONDON, S.W.1 


DK.288A 
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How do you decide which process or 
which machine will suit you best ? 

The answer is easy. 

You consult Remington Rand because they 
provide them all and will therefore give 
a completely unbiased opinion. 

It will cost you nothing, commit you 
to nothing to call in our experts 

—or if you prefer to examine 
the whole subject before consulting us, 


write or phone for a free copy of 


‘The Business Man’s Guide to Photo-Copying’ 
PART OF THE PROOF THAT 

7 Mtand 
EQUIPS BUSINESS FOR PROSPERITY 


Remington Rand Ltd - 1-19New Oxford St - London WC1 CHA 8888 





Branches in all principal cities 


LERMAN Le ere 
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The general approval accorded Molytone (Molybdenum Disulphide with Bentone) 
Grease has resulted in a wide variety of uses. It has, accordingly, become necessary 
to introduce a number of grades of Molytone where minimal starting torque or 
optimum low-temperature performance is essential, or where application difficulties 


demand a softer material. 


a a4 
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molytone grease 


Specifications of the new Molytone grades are given 
below :— 


MOLYTONE 265 GREASE 
‘N.L.G.I. No. 2 Grease) 
Penetration 265/280. Original grade, for 
grease-cups, ball and roller bearings (over j \ 
2” diameter, up to 2,000 r.p.m.). Tempera- 
ture range, minus 20°C. to 230°C 


MOLYTONE 320 GREASE a) 
(N.L.G.I. No. | Grease) \ 
Penetration 310/330. For pressure systems, 


automatic lubricators, ball and roller bearings 
under 2” diameter, over 2,000 r.p.m 
Temperature range, minus 30°C. to 230°C 


MOLYTONE 380 GREASE 
(N.L.G.I. No. 0 Grease) First and Best in Molybdenised Lubrication 


Penetration 370/390  Ultra-soft for high 
ROCOL HOUSE, Swillington, Leeds (Garforth 226!) 


speed (above 10,000 r.p.m.), precision work 


instruments, servo motors, gyros, etc 
IBEX HOUSE, Minories, London, E.C.3 (Royal 4372) 


Temperature range, minus 40°C. to 230°C 








(adh) 1062474 








HAMMERED OR 


HYDRAULIC PRESSED 
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SR, ARE 
IN STEEL | 
BLACK OR MACHINED | | 
TO 24 TONS 





INCE FORGE CO. WIGAN 


PARKS FORGE LTO 
PROPRIETORS 














ALLOTT BROS., 
and 
LEIGH LTD. 








ICKLES FORGE, 
ROTHERHAM 


Telephone: Telegrams: 
ROTHERHAM 4115-6 CHIMNEYS, ROTHERHAM 
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STEEL FRAME 
BUILDINGS 


OF EVERY DESCRIPTION 
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Factories, Sheds, Mill Buildings, 
Foundries, Bungalows, Etc. 


SPECIALITIES 


Pic ey Pumping Stations, 
ower Stations. 
To eeeeall 


Bridgework and Riveted Work 
of all descriptions 


BROWNLIE and 
MURRAY LTD. 


POSSIL PARK, GLASGOW 
LONDON: 32, QUEEN VICTORIA ST. E.C.4. 

















JOHN TONK 


SPRINGS AND 
SPRING WASHERS 


FOR ENGINEERING PURPOSES 


— 


Manufactured by 

&CcO 

LTD. 
CENTRAL SPRING WORKS 

Furnace Hill. SHEFFIELD. 3 


TONKS SHEFF 

















M GREENING AND 2 Telephone 
BRITANNIA WORKS WARRINGTON a 
WARRINGTON + ENGLAND Telegrams ii 
".0. BOX 22 GREENINGS, WARRINGTON 
ae eee = 
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THE IRONSIDES LUBRICANTS LTD - 


Telephone : Stockport 2419 


DAW BANK - STOCKPORT - 














PATTERN MAKERS’ 


FILLETS 





~ “PLASTIFIL” PATENT WAX FILLET Se 
7 “POLYFIL” PATENT PLASTIC FILLET J— 
LEATHER FILLET rr 
WOOD FILLET 
From A J. W. & C. J. PHILLIPS LTD 
cues POMEROY STREET, NEW CROSS 
9 LONDON, S.E.14 
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An Exhibition in itself... 
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one of WARDS 


MACHINERY SHOWROOMS 
AT SHEFFIELD 


Others at: SILVERTOWN (LONDON) ‘ GLASGOW ’ BRITON FERRY 


VISITORS ARE ALWAYS WELCOME AND 
REMEMBER—WARDS MIGHT HAVE IT! 


ALBION WORKS - SHEFFIELD 
‘PHONE 26311 (22 lines). | ‘GRAMS ‘FORWARD SHEFFIELD’ 
THOS. W. WARD LTD LONDON OFFICE: BRETTENHAM HOUSE 
LANCASTER PL. STRAND W.C.2, "PHONE TEM 1515 


G.56 
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ESTABLISHED OVER 50 YEARS 


spon 
TELEPHONE EAST 1403 =i FAY 
o% r and 


77 WOOD! REFUSE AND|DustT “~~ 
EXTRAICTION ENGINIEERS 


“Let us investigaite your dust problem jat our expense” 
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METAL WORKERS 
MAKERS 

















But not if you fix a Kolok 
Positive Lock Washer be- 
tween them. Here's the 
inexpensive solution to 
vibration and slackness 
and there is a 
size for every requirement. 


worries 





Keep them 
firmly in place with 


KOLOK 


POSITIVE LOCK WASHERS 


available in all sizes 





POSITIVE LOCK WASHER CO. LTD., 45 Renfrew Street, Glasgow DOUglas 9292 
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* Acid resisting 
* Light weight 
* High strength 


KEEGLAS 


Reinforced Plastics for Handling 
Corrosive liquors and fumes 
















Both grades of Keeglas, viz. ‘E’ and ‘P’ are 
suitable for working temperatures up to 100°C; 
grade ‘E’ is additionally suitable up to a 
maximum temperature of 130°C. 

Other special grades of Keeglas are available for 
specific duties and comprise combination resins, 
including furnane, together with alternative rein- 
forcing materials such as Terylene, Courtelle, 
Dynel, etc. 





Full details gladly supplied on request without obligation, 


KESTNER EVAPORATOR & ENGINEERING CO. LTD., 5 GROSVENOR GDNS., LONDON, S.W.!. 











The 





low-price 


Photograph illustrates unit 
being lifted from ground 
socket by Standard Fork 


@ A SMALL FRACTION OF THE COST OF CONVENTIONAL 
CAPSTANS @ TRANSPORTABLE @ A USEFUL AUXILIARY 
TO STEAM LOCOMOTIVES @ SIMPLE TO USE 


@® ABOVE GROUND MAINTENANCE @ EASY TO INSTAL 
@ WIDE RANGE OF MODELS AVAILABLE 
@ DELIVERY 2 TO 3 WEEKS (PRACTICALLY EX STOCK) 


THE SADI ENGINEERING CO. LTD. 


10-14 ANSDELL ST., KENSINGTON S@., LONDON, W.28 
Telephone : WESTERN 7653 Cables : SADIUNIT, LONDON 


Truck. 


. and don’t forget— 
Ask for Literature 250/S 





~-———_——_ eee 
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TRANSPORTABLE 
answer to your haulage problems 


= ee ec] = = — ew eww wm wm wm eww mr rrr mK 








SN é eae we 


> 








Nov. 28, 1958 ime ENGINEER 77 


It's alla 
Fabrication! 


1066—And William the Conqueror’s 
invading army had landed, bringing 
with them a large pre-fabricated 
castle, its timbers having been cut, 
shaped and assembled in France. 
Then it was dismantled, packed 
aboard the ships and by the evening of ~— 
Invasion Day it had been completely 
re-erected near Hastings. 

Fabrications to us at Craufurds, however, mean S —- : 
Construction—building for the future with =< 
strength and dependability, using good ma- 

terials and fine workmanship. 
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Large or small your fabrication problems can be our concern. 





Salt Bath 
Furnace 
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Framework and covers on 
Large Capacity Universal 
Projector by Optica! 
Measuring Tools Ltd. 











a 
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For Fabrications in all shapes and sizes consult : 


DENMARK STREET, MAIDENHEAD, BERKS. 
Telephones : 2585 PBX 








78 THE ENGINEER Nov. 28, 1958 


THEY GAN GAN GOAL IN’ FRANCE 


harbonnages de France (the French coal authority) 

have found a clean, easy way to deliver coal—by 
packing it in corrugated sheet steel. This pack is a 
specially designed triangular jerrican holding 33 pounds 
of coal. The coal is delivered in the can, to be tipped from 
it straight into the stove or grate, thus avoiding the dusty, 
dirty shifting of coal from sack to cellar to scuttle to fire. 

















STEEL’S VERSATILITY 


This is only one example of the many uses of sheet steel. Others 
more familiar (though no less enterprising) include sheet steel for 
railway carriages and wagons; guttering and steel ducting ; kegs, 
drums, cans and cisterns ; oil stoves, washing machines, refriger- 
ators and office furniture. 

The motor car industry in particular has used the increasing 
versatility of sheet steel to good advantage. The strength and 
flowing lines of today’s motor car body reflect the continuous 
‘improvement in steel qualities to suit modern press shop practice. 

















CONSISTENT QUALITY 


Powerful presses shape a flat sheet of steel into smooth curves and 
crisp contours forming body panels, wings and doors—strong, 
light and free from distortion. Pressings such as these with their 
bold moulding and intricate detail require steel of consistent 
quality and ductility. 

By its concentration on the wide continuous strip mill process, 
The Steel Company of Wales has been able to supply such steel 
in the necessary quantity, thus making a substantial contribution 
to the development of the motor car industry. 


INCREASING QUANTITY 


The Steel Company of Wales was specifically formed to meet the 
growing demand for high quality steel of this type and it already 
makes over one-third of Britain’s sheet steel. Research and de- 
velopment continue : new plant, planned and under construction, 
will push production up and up. 

It has always been the policy of The Steel Company of Wales 
to pay particular attention to customers’ specific problems, and 
to ensure that its products are “tailor-made” to individual re- 
quirements. If you have an industrial problem which sheet steel 
~ might help to solve, it will be worth your while to write to us or 
telephone Port Talbot 3161. We believe we can help. 


THE STEEL COMPANY OF WALES LIMITED 


~~} ~\ 
DAO Steel Division: Abbey Works, Port Talbot, Glam. Telephone: Port Talbot 3161. Telegrams: Steel, Port Talbot 
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TRADE \ Snedle MARK 
PAN GRINDING MILLS 






| Nik 
HIGH QUALITY ENGINEERING 
& MACHINE TOOL CASTINGS ) 














HEAT & WEAR RESISTING UPTO 10 TONS 


REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER ORIVEN 


Smedley Brothers. L¢ 
Belper. Derbyshire. 
Telephone: Belper 12 





abso o« SPHEROIDAL GRAPHITE /RON & STEEL 


MACHINING 








R. GOODWIN & SONS (ENGINEERS) LTD. 
IVY HOUSE FOUNDRY, HANLEY, STOKE-ON-TRENT phone: Stoke-on-Trent 23612 a 














A CUT ABOVE THE 


GUILLOTINES — 


BAR SHEARS, OPEN FRONTED PRESSES 


PRATT BROTHERS (STOURBRIDGE). LTD 


‘ : < é 
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ENVILLE ST. STOURBRIDGE 















WRITE FOR DATA SHEETS TO DEPT. A.7 


ANDERTON 
SPRINGS LTD., 
BINGLEY 


Tel.: 2388, 2351 & 2226 
Grams: CIRCLIPS, BINGLEY 


CIRCLIPS 





Anderton 
sill Cisclip’ 





A.1.D., A.R.B., LF.V. approved 









Jj. W. TEALE, LTD., 
OLDCOTES, WORKSOP. . — 
Phone: North Carlton 289 ia fi 





TEALE’S 





FOR 
MECHANICAL HANDLING 





i 
















HARVEY 
IRONWORKS 


INVITE ENQUIRIES FOR 


PLANT HANDLING 
EQUIPMENT, 
VY 48 0) 40) 
FABRICATIONS 


AND PLATE WORK 
(TANKS, ETC.) TO 
SPECIFICATION 





























METAL PARTITIONING 


HARVEY 
IRONWORKS 
LTD, 


337 HOLYHEAD ROAD, 


HANDSWORTH. BIRMINGHAM 21 
Tel: WEST BROMWICH 2193 












NIAGARA 
ensures 
greater efficiency 


Two NIAGARA vibratory screens working in tandem. You can see the effic- 


iently graded product passing over a clean screening surface. No suspicion of 


pegging about NIAGARA vibratory screens. This is the kind of grading 
that pays you dividends in a better product, 
greater customer satisfaction and, yes, lower 
That is why we have fulfilled 
orders for over 2,900 Niagaras. 





Sole working costs. 
manufacturers of <3 
* TENEMAX ”’ 
Regd. TRADE MARK 
PIANO WIRE 
SCREENING 
SURFACES 


the solution to 
damp and difficult 
materials. 


Call us in without obligation 


NIAGARA 


SCREENS (Gt. Britain) LTD. 


STRAYSFIELD RD., CLAY HILL, ENFIELD, 
MIDDLESEX 


Telephone : ENField 66227(4 lines) 


No heating required 
Fullest particulars 
on request 
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MOBILE GANTRY 


1-2-3 tons capacity .. 
‘Just the job’ Gantry with either an Electric or Chain Block. 
Loads weighing up to 3 tons handled safely, easily and quickly. 


- or to your requirements. 





Heights up to 18 
maximum. E 

7 | LA ALLEN £¢9 
Highly suitable for xe ENGINEERS: LY 
EXPORT. - SPENCER BRIDGE WORKS 


NORTHAMPTON 


Please send for fully descriptive 
literature to Dept. E. 






Phone : 5971/4 














Remarkable performance of Aluminium Bronze 


HIGH -D 


T. M. BIRKETT, BILLINGTON & NEWTON LTD 
HANLEY AND LONGPORT, 


Head Office: 22184/5/6/7. 












See” " 


Gun-metal 0°25 in. thick—burst at 4480. lbs. per sq. in. 





Aluminium-bronze 0°10 in. thick—burst at 4816 lbs. per sq. in. 


UTY IRON CASTINGS .- 


HANLEY, Phone: Stoke-on-Trent 


PRECISION MACHINED BUSHES 


IN. SHELL WITHSTANDS OVER 
2 TONS PER SQ. IN.! 


Recently we tested to destruction two similar hollow castings—one in gun- 
metal, the other in aluminium-bronze. The gun-metal had a wall thickness 
of 0°25 in. and withstood pressures up to 4480 Ibs. p.s.i.—a very good 
performance. The casting in aluminium-bronze burst at a slightly higher 
pressure (4816 Ibs. p.s.i.) but its wall thickness was only 0°10 in. Surely 
an impressive demonstration of the weight/strength characteristics of this 
alloy. 

We were one of the first foundries to cast in aluminium-bronze and to-day 
we supply castings in this alloy to customers all over the world. 


CASTINGS FROM A FEW OUNCES TO 10 TONS... 
in all non-ferrous alloys. Precision machining. Specialists in aluminium- 
bronze, centrifugal-cast wheel blanks, shell moulded castings and chill-cast 
rods and tubes, continuous cast phosphor-bronze bars up to 12 feet lengths. 


0-10 





NON-FERROUS CASTINGS 


STOKE-ON-TRENT, ENGLAND 


LONGPORT, Phone: 


Newcastle, Staffs 51433/4. 


AND BEARINGS 
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For a wonderfully smooth drive... 
Holroyd worm gears 





Did you know that all Holroyd worm gears are made where the gears are difficult of access for adjustment 


using a unique technique which gives some allowance for | luring assembly 
the inevitable deflection of bearings and gear housing? | 
This results in an improvement in performance because 
the gears are then working correctly in the leaded position. 
We are able to do this by a technique of manufacture which 
gives precise control over the tooth marking. 

In certain cases we go further than this and make the gears | 
so that they have some latitude in assembly without | 
impairing the efficiency. This is particularly valuable | order of 97 per cent. 


Have a word with Holroyd | 


90 YEARS OF GEARS 


Another point—Holroyd worm gears are made, if re- 
quired, right down to 1/1 ratio as an everyday product— 
we have a special plant for such gears. 

And don't forget that Holroyd worm gears around 1/1 or 
2/1 ratio will carry several times the load which can be 
put through a pair of straight faced spiral gears of the 


same dimensions, and will work with an efficiency of the 


| 
! 
| 
! 
| 
! 
| 
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TOHN HOLROYD & CO LTD - MILNROW - LANCASHIRE v 
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It has established for itself a reputation for reliable 11kV 


service under various climatic and other onerous conditions. 


The circuit-breaker is interchangeable with those of other 
units of similar current ratings. 

A system of well-designed interlocks ensures the safety of 
the operator in all reasonable circumstances. 

These, and others we would be happy to elaborate upon, 
are the reasons for the popularity of BV Switchgear, which 


may be found in service in all parts of the World. 


g An AE mpany 







Type ‘C’* operating mechanism 
(cover removed) adaptable for use 
on solenoid or spring-operated 
circuit-breakers. 








Type ‘HTL’ Mechanism (cover 
removed) for the direct manual 
control of smaller capacity round 
tank oil circuit-breakers. 


Solenoid or spring mechanisms can be 
supplied for all ratings, though hand closing 
mechanisms are normally supplied up to a 


rating of 150 MVA. 


LIMITED 


for Switchgear 








4ead Office & Works: HR. OPENSHAW MANCHESTER 11, Telephone : DROyisden 1301 (Pte.Branch Ex) 
ONDON OFFICE : Bush House, Aldwych, W.C.2. BIRMINGHAM OFFICE : Windsor House, 656 Chester Road, Erdington, 23 





GLASGOW OFFICE : Central Chambers, 109 Hope Screet, C.2. 


REPRESENTED IN PRINCIPAL OVERSEAS TERRITORIES 
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We sell efficiency . 
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Efficiency has many faces, but whatever the job it is always 
a pleasure to recognise it. That is as it should be, for the 
personal factor will always be of decisive importance. But in 
this mechanised age efficiency increasingly depends on up-to- 
the-minute plant and machinery, designed to make or move 
your products more quickly, more cheaply. 

What about your business ? You know the latest equipment 
could cut your costs you ve been into it all before now— 


but you may be reluctant to tie up your working capital, 


So have a word with us about the best way of financing it. 


You'll find the address of your nearest U.D.T. office in the 


local directory. 
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UNITED DOMINIONS TRUST LIMITED 





HOUSE, EASTCHEAP, LONDON, 


UNITED DOMINIONS 
throughout the United Kingdom and 


Over sixty branches 


E.CcC.3 
Eire 





Kes DUST PROOF YALVES 


NOW AVAILABLE 


This new Ross Solenoid and Cover is made to latest American J.I.C. 
Standards. Designed for use on the Ross range of High Speed Valves, this 
new assembly offers many advantages. It protects the Solenoid from 
Dust, Splashing Liquids and Airborne Contaminants. It can be manually 
operated without removing the Cover and becomes electrically in- 


operative when the Cover is removed. Provision is made for piped pilot 


exhaust. 





Further details on request from: 


THE WELLMAN SMITH OWEN ENGINEERING CORPORATION LTD- 


PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 WORKS: DARLASTON, South Staffs, 


& BELFAST: 
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SPENBORO 
A ribowulbloe- 


For almost forty years Spenborough 
have been in the forefront of the design, 

















development and manufacture of 
hydraulic mechanisms. Our long 
experience in producing Rams, Pumps 





and Valves is freely available to all 
users of Hydraulic Systems and 
enquiries are invited for precision-built 
equipment of the highest efficiency. 


1. Group Control Valve 872 in series form for capa 
cities up to 25 g.p.m., at 2,000 ib.p.s.i. Positive 
control. spring return to levers, and with master 


and auxiliary relief valves incorporated 


2. Single and Double Acting Hand Pumps 


3. Rotary Swash Plate Pump with 4, 6, 8 and 10 


plungers 





Double Acting Hydraulic Rams with special end 
fittings 


i =.% SPENBOROUGH ENGINEERING CO. LTD. 
HECKMONDWIKE, YORKSHIRE 
PHONE: HECKMONDWIKE 9245 GRAMS: UNION 
LONDON & S.E. COUNTIES: B. B. SALES LTD., 
88, CLAPHAM ROAD, LONDON, S.W.9. 
PHONE AND GRAMS: RELIANCE 2512 

















Overhead Electric 
Travelling Cranes by 





J 

















j 

H 

' 
ssatinbst= 
eeeihyobddy 

t 


hee 


7 
E.O.T. Cranes up to 50 tons S.W.L. and 100 ft. span Reed Crane and Hoist. 
Electric Hoists up to 10 tons S.W.L. 


eee ceaaiek twine Company Limited 


Winches, Telphers & Runways 











Lodge Causeway, Fishponds, 
Full Catalogue sent on Request Bristol. Telephone : 65-3237/8 Bristol 
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@ Stepless speed variation 


wr 
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— 


over a9 tol output speed 
range (1/3 to 3 times the 
input speed). 

Constant horse-power 
transmitted throughout 
the speed range. 


Flange mounted motors 
(when required) giving 
output speeds from 320 to 
2880 r.p.m. and from 480 
to 4320 r.p.m. 


Output speeds as low as 3 
to 27 r.p.m. can be obtained 
with flange mounted 
Reduction Gears. Special 
units are available for even 
lower output speeds. 
Exceptionally light, sensitive 
and accurate control of speed 
setting. 

Co-axial input and output 
shafts which rotate in the 
same direction. 

Service reliability resulting 
from a simple design 
manufactured to high precision 
limits. 

Compactness, with consequent 
ease of mounting as an integral 
part of a machine. 
Vibrationless and silent 
performance. 

Standard range |/33 h.p. to ISh.p. 










I> h.p. unit with 
free shaft ends 








PLEASE ASK FOR ONE OF OUR DEMONSTRATION VANS TO CALL AT YOUR WORKS 


THE ENGINEER 


LIMITED- 
The advantages of Butterley limited-swing cranes 


at the scrap yards of 
SW N G SAMUEL FOX & COMPANY LIMITED 


include the speedy unloading of wagons, without 


C Fk A oo E S damage and the quick, efficient filling of furnace 
: Repeat orders prove that these 


charging pans. 





advantages are appreciated. 


BY 


> SE 
es 


GLAND .- Tel: RIPLEY 4II (9 lines) 


THE BUTTERLEY COMPAN 
SLOANE 8172/3 


London 
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Seen under a microscope, BRYMILL tested 
steel (a) shows a greater area of Atomic 


Disarray than do many of the coarser grades () 


GRAIN CONTROL 


This difference is due to the technique of 
* Grain Control ' which ensures a tougher 
product, possessing lower internal stress 
and capable of withstanding rigorous uses in 


all conditions 


BRYMILL Laboratories will be happy to 
advise on the grades of steel most 


suited to your particular need. 





R444 44. 
LL DE LO EE EE A ME LE PP OO a Para mar ae ee - 
FES Se eee wee ee 


BRYMILL 





= BRITISH ROLLING MILLS LTD - BRYMILL STEEL WORKS < TIPTON STAFFS 
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58 M&C CONVEYORS 


HANDLE THE AGGREGATE 








FOR WARRAGAMBA 





MAVOR & COULSON LTD 
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58 M&C CONVEYORS 





: fee es 40d WANDLE THE AGGREGATE 





FOR WARRAGAMBA 


ee eae 





The largest concrete dam in the southern hemisphere will ensure 


| the water supply of Sydney for the next fifty years. To provide the aggregate for it, 


MAVOR & COULSON LTD 


Bridgeton, Glasgow S.E. 
Olive Grove Road, Sheffield 2 
36 Victoria Street, London S.W.| 


gravel containing boulders up to 24 in. long is being carefully processed, 

and stocked above reclaiming tunnels in ten grades of round and crushed stone and sand. 
In this great and complicated plant, reliability is essential. The handling throughout 

is by M&C belt conveyors and by radial stackers using M&C idlers. M&C plant has again 


| 

| 

| justified its choice, for trouble-free working on an arduous task over a long period. 
i 
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oftactoried 


NETTLE D—first choice for all applications where service 








conditions are severe. Nettle D has all the desirable pro- 
perties looked for in a super duty quality and is designed 
to give maximum service in furnace positions involving 


EE high sustained temperatures, 


severe slag attack, and abrasion. 
30 


%~ Alumina. 
rin Flriv i ~it) 
w in fluxing impurities. 


{ENUGYOU HANEY 


| 


re oe 
> 


— 
ante 
oa 


MUI 


The use of Nettle D in vital furnace 


digh Refractoriness. 
positions means longer furnace life, 


inder load strength. 
fewer shutdowns and consequent 


v Porosity 


NETTLE D 


h Bulk Density. greater output. 


; Oa 


{NULLAGDBUVENLUAITEESUAUETTVAALOGGRLENL EU 


@®eeeee#e€ee® 
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Low After Contraction. 

j s0in scictance 

High slagging resistance. 

High mechanical strength. = Technical Data Sheet gladly sent on 
= request. 
Wii 
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saneonennsanties sasstnennttit 
{GHSADANUVNTANUASOUSTAST HARES 


JOHN G. STEIN & CO. LTD. Bonnybridge. Scotland 


TEL.: BANKNOCK 255 (4 lines) 





MANVERS CENTRALIZATION SCHEME : 


From the top of the newly constructed Coal preparation plant: 
eo small section of the immense network of railway sidings 


The supply and installation of these sidings and the 
adjoining trackwork for the new Coal Carboniza- 
tion and Benzole Rectification Schemes were 
entrusted to the Eagre Construction Co., Ltd., by 
the National Coal Board. Over 9,000 tons of Iron 
and Steel were used in the construction of the forty 
miles of track and 230 turnouts and Special Point 
and Crossing layouts comprising the combined 
railway Sidings. 

Eagre's skilful planning and practical experience in 
the day-to-day working of Colliery Sidings ensured 
that this vast scheme was laid efficiently to schedule, 
and without the slightest interruption of existing 
Colliery traffic. 





WORK BEGINS AT CADEBY: 


The National Coal Board again 
entrusts the Eagre Construction 
Co. Ltd. with a similar project. 
Earthworks, Drainage, Track Lay- 
ing and ancillary works for thirteen 
miles of Sidings are now in progress 
ot Cadeby Main. 


——yg=———- for a complete Track Service 





Photograph by courtesy of National Coal Board 


In addition to its activities in the Nation’s 
Coalfields, the Eagre Construction Co. Ltd. has SURVEY 
worked continuously during the past ten years DESIGN 
for British Railways, the Gas Board, the United 
Steel Companies, and has carried out large SUPPLY 


Power Station Projects for the Central Elec- INSTALLATION 


tricity Authority. 
Whatever the magnitude of your siding requirements, be sure to consult —-K AGRE] 
EAGRE CONSTRUCTION CO. LTD. 


East Common Lane SCUNTHORPE Lincs. Telephone: Scunthorpe 4513-7 
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++ Geglers:---- 
GATE VALVE SUITE 


LOW PRICE 


HIGH PRECISION 





1070/125 (Gunmetal) 
Up to 125 Ibs. steam. Hydraulic and 
oil working pressures up to 200 Ibs. P.S.I. 
Non-shock. Sizes {”°—4”. 


1070 (Gunmetal) 
Up to 200 Ibs. steam. Round body, non- 
rising spindle, solid wedge. Sizes i” — 4”. 





1070HP (Forged Brass) 
Up to 300 Ibs. water. Double action, quick 
life, solid wedge. Sizes i”— 14” 


1071 (Gunmetal) 
Up to 150 Ibs. steam. Flanged ends to 
B.S.T.E. Round body, non-rising spindle, 
solid wedge. 4”—3”. 4” size with bolted 


cover. 

Peglers can supply a very wide 
range of types and sizes of 
gunmetal valves in general 
commercial use at a price made 
possible only by continuous large 
scale production. 


The Fullway Gate type group, 





for example, includes valves for 


1077 (Gunmetal) 
Handy lever —full operation by a quarter 
turn. Sizes #”—2". 


most purposes—all fully tested. 


* Worth noting —* Peglers C/ 

for all gunmetal valves and £ E] Ss 

cocks on air, water, oil ana Li toc! 
tmitec 


Ps ” 
Steam services . 


The name 1s the guarantee 


Please write for catalogue. 





BELMONT WORKS + DONCASTER 
London: Office and Warehouse : 
PRESTEX HOUSE * MARSHALSEA ROAD ° S.E.! 


also at 28 Thorp Street, Birmingham, 5. 
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In 18 pulley sizes, 
3 to 7 diameter. 
Interchangeable 
bushes to fit shafts 
of any size. All 
steel construction. 


* Please send for 
full details. 


Ee 


DOUGLAS, LAWSON & CO LTD - BIRSTALL LEEDS ENGLAND 
Telephone: BATLEY 598 & 599 Telegrams: “PULLEYS” BIRSTALL, LEEDS 














/ 
Tested and recommended by the 


Ministry of Supply (MTV Branch) 
Reference No. VG.6/300/FIR 
for export to tropical countries. 


OSOTITE—the modern scientific sealing which has been proved by rigorous tests 
to be the perfect jointing for smooth surface and screw unions. OSOTITE is a 
simply applied liquid compound, impervious to heat, petrol, oil, grease, water 
and steam which ensure in a few minutes a HIGH PRESSURE GAS, AIR or 
WATER-TIGHT JOINT. Write for full details and prices. 


OSOTITE 


A SLICK PRODUCT 


Silehemenaes nis 


570 












WIND DIRECTION 
+ INDICATOR > 


for mains operation combined 


Ore 





with 
WIND 
VELOCITY 
CUP 
GENERATOR ! 

























GRANT & LIVINGSTON LTD. 
ILFORD HILL WORKS ~- ILFORD - 


Rk. W. MUNRO LTD. 


BOUNDS GREEN, LONDON, N.11 


Makers of Anemometers for eighty years 


ESSEX 
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Never trust to luck 
with woven wire 















trust a century of experience 
/ of weaving wire cioth 


BEGG, COUSLAND & COLTD 
J SPRINGFIELD WIRE WORKS, GLASGOW, ».£. 











NO. 1 STATION AT TUARAN SHOWING THREE PUMPS 


LEE, HOWL 
TIPTON, 


London Office: 


375. REGENT'S PARK ROAD 
FINCHLEY, LONDON, N.3 


LEE-HOWL 


...- IRRIGATION PUMPS 


POWERED BY 


BLACKSTONE 


DIESEL ENGINES... 





FOURTEEN PUMPS SUPPLIED TO... 
TUARAN AND Papar Rice Areas, 
NortH Borneo 
... For IRRIGATION Purposes 





TOTALLING 


4% MILLION 
GALLONS PER HOUR 


& Co. 


STAFFS. 








Ltp. 


Glasgow Office ; 
160, HOPE STREET, C.2 
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a Be) Pye had the light idea 
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The use of magnesium is a tremendous advantage in 


When designing this TV camera Pye Limited wanted 
the weight kept to a minimum—without any sacri- equipment, such as a busy TV camera, which has to 
withstand a good deal of manhandling, as it gives 
maximum ruggedness combined with the lowest 
possible weight. Why not write for our leaflet on 
magnesium alloys? We are also pleased to give 
advice on specific problems, without any obligation. 


fice of strength. 

To ensure this they incorporated a large number 
of pressings in Birmetal AZ31 magnesium alloy, made 
by the hot tool technique. By this method pressings 
can be made as easily in magnesium as in aluminium. 


BIRMETALS 


PIONEERS IN LIGHT ALLOYS 


BIRMETALS LIMITED + BIRMINGHAM 32 


~ BMB6A 














dw THE 


Simplicity and 
Reliability 


STEEL ROLLING 
SHUTTERS 
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Steel Rolling Shutters installed at the works of a West of England Railway Carriage Co. 


by 


Mather & Platt 





PARK WORKS, 
MANCHESTER, 10. 

Telephone: COLIlyhurst 2321 
Telegrams: ‘* Sprinkler ’’ Manchester 


LIMITED 
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| / v 
| DIESEL, ELECTRIC&STEAM. | © / 
* ai y 
CRANES ‘ 
re 
GRAFTON CRANES LTD. z 
BEDFORD, ENGLAND. 
Established 1880 
Telephone : Telegrams : 
2490 GRAFTON, BEDFORD 
Revolutions per minute < or revolutions ons pe r- 
\ Ree ? There you, have the vital il difference 
between ordinary electric motors and 
those,made by EPE. Thousands of EPE 
electric motors are running at the rate of 
over 00, 000,000 revs. a year—unfailingly 
—year in, year out! ! Unusual? Not a bit. 
EPE electric motor users take this sort of 
service for granted. Next time you’re 
buying electric motors remember it pays ne all 
to specify EPE=to be sure> 
m es = amar aE ELECTRICAL POWER ENGINEERING CO. (B’HAM) ur. 





es . ; wie 
re POWER UNITS AVAILABLE FOR CONVERTING / 
STEAM CRANES TO DIESEL OR ELECTRIC DRIVE 
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Grams Torque Phone: Birmingham \ 


eee 


STEct 





LONDON OFFICE “at GRAND BUILDINGS, TRAFALGAR SQ., LONDON, W.C.2 
Phone: Whicehall 5643 & 7963 
ee 
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PRESSURE GAUGES... 


OF EVERY DESCRIPTION AND SIZE 


PRESSURE RANGE Prompt Deliveries. 
FROM Highest Quality. 
5-20,000 Ibs. per sq. inch Send for Illustrated Catalogue. 





EAGLE & WRIGHTS (GAUGES) LTD. 
87 CARVER STREET, BIRMINGHAM, 1 
Telephone : Central 8196 

















HUNT BROS ‘> LTD 


GRIFFIN FOUNDRY, OLDBURY 
Near BIRMINGHAM 


Telegrams : GRIFFIN, OLDBURY 


Telephone: BROADWELL 1181 & 1182 



























Same material — Same unique properties 


Hipact, high impact unplasticised 


P.V.C. is now available — not only as 





tings 


piping in standard sizes up to 3’, but {\. 


also as fittings. Pipes, fittings 









and valves — all in the same 


material. It is now possible 







to specify a complete layout 


* High Resistance to Corrosion 
in Hipact, knowing that 







High Impact Resistance See 
every individual part 


e al. 
shares these properties “* 






Light Weight, for ease 
of installation and 


minimum support 


xtrudex 


Engineers in Plastics 


Extrudex Ltd., 41 Western Road, Bracknell, Berks. Telephone: Bracknell 1000 
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> Sujal mae oa 2 eee 
Clarks of Hull now design 
and fabricate in Stainless Steel, 
Mild Steel, Aluminium, etc. 
QUICKLY, ECONOMICALLY AND EFFICIENTLY 
After leading the field for over 
a hundred years in the fabrication of copper vessels, @ Metallic Arc Welding 
expansion joints, etc. Clarks of Hull have now—to cater @ Argonaut and Argon-Arc Welding 
for fabrications in stainless steel, mild steel, aluminium, etc. mS d —— 
—erected a completely new Fabrication Shop. @ Stress-relieving and testing facilities 
Newly-equipped with the most modern processes and @ Agents or representatives in all 
staffed with hand-picked, highly-experienced personnel, parts of the country 
Clarks’ Fabrication Shop is in a position to combine 
excellent deliveries with high standards of workmanship Plate preparation bay—new Fabrication Shop 


—probably giving you more for your money too! . 
A skilled design service is available. @@ 






3 eee ° 
, yeaa a 
re —— , ' 


weno S: 
wines 









GEORGE CLARK & SONS (HULL) LIMITED 
HAWTHORN AVENUE - HULL 
Telephone: 37654 Telegrams:"Clark, Hull” 


FOR EVERY oe OF WELDED FABRICATION 


BCA A MEMBER OF THE NEWMAN HENDER GROUP 
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OVER 50 YEARS’ EXPERIENCE 


POWER 
OPERATED 
DOORS 


PUSH 
BUTTON 
CONTROLS 








ST. GEORGES 


SHOT BLAST 
PLANTS 


INSTALLED IN THE NEW 


2Ooe 


FOUNDRY 





Fords have chosen the Best 


ST. GEORGES ENGINEERS LTD., 
ORDSALL LANE, MANCHESTER 5. 


Telephone : TRAfford Park 1207 (4 lines) Telegrams : “‘ Georgic ’’ Manchester 5 


i 


ENGINEER 
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PRESS TOOLS 
- PROTOTYPES 


SS MOULDS 
GAUGES, JIGS, ETC. 


Phone : 3678 

STATION RD (EAST), HORLEY, 
SURREY 

A.l.D., M.O.S., & ADMIRALTY APPROVED 


















TO INDICATE, CONTROL OR RECORD 


_ Ten PERATURE 


For accuracy, ease of reading, robust- 

ness, economy and long trouble free 

life install Rototherm Thermo- 

meters. Instruments are available 

to suit most Industrial, Marine 

and Laboratory requirements. 

Specialists in bi-metallic 
applications. 


Please write for details. 


Rototherm 


BI-METAL - MERCURY-IN-STEEL * VAPOUR PRESSURE 


THE BRITISH ROTOTHERM CO., LTD., Merton Abbey, London, S.W.19 ~* LiBerty 7661 


and Hollis St., New Basford * Nottingham 77847 

















BIBBY i: COUPLINGS 


For nearly forty years Bibby Resilient Couplings have enjoyed an 
unexcelled reputation for efficiency and reliability and numerous 
Couplings supplied over thirty years ago are still giving trouble-free 
service. 

The outstanding resilience of Bibby Couplings dampens shocks and 


vibrations, ensures smooth running of plant, eliminates breakdowns. 


Standard Couplings up to 7'." bore can be supplied from stock. 


We invite you to write for our illustrated brochure. aes | 


a 0 
WILTON ROAD, LONDON, S.W.1. 


PARNELL HOUSE, 
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RAILS, SLEEPERS 
AND EVERYTHING 
FOR SIDINGS. 


CONSTRUCTION & 
MAINTENANCE. 


























R. WHITE & SONS 
(ENGINEERS) LTD. 























G.P.O. BOX No. 2 WIDNES, LANCS. 
Phone : WIDNES 2425 (3 lines) ‘Grams : RAILS, WIDNES Sain —_— . 
KS sto” 
hy — “a el, NXCE Ss Te “e * os.: 





Designers and Manufacturers of 
FORGE, GALVANIZING AND HEAT 
TREATMENT FURNACES, 
DRYING OVENS, ETC. 


incorporating our 


HIGH INTENSITY © 


SMOKELESS - 


COMBUSTION 


ble to 








, PATENT No. 71684] 





esooesseer® 


essen aor hnical Staff are availa 3 
5 ae on ell CpPMCHIO nn 


DAVID ETCHELLS & SON LTD 


BULL PIECE WORKS, DARLASTON, SOUTH STAFFS Phone: James Bridge 2067/8 
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a Vokes lubricating oil filter 
fitted on the new series of 
“NMH™ normally aspirated, 
horizontal diesel engines. 


Good Diesels 
deserve Vokes filters 


Vokes lubricating oil filter on 
a National six cylinder diesel 
generating set, 83 of which 
‘ . . ; Bi e have recently been supplied 
These three diesel engines are manufactured by The National to the Argentine for power 


generation in rural areas. 


Gas & Oil Engine Co. Ltd. — and all three are fitted with 


Vokes lubricating oil filters. Like many other well-known 





diesel engine manufacturers National know that Vokes 





lubricating oil filters ensure minimum engine wear, longer 
engine life and radically reduced maintenance costs. If you 
would like to know more about Vokes lubricating oil filters 


please write to us. Our engineers will be glad to help you. 





Vokes lubricating oil filter fitted 
on the new series of ““NMHB" 
mechanically super-charged 
horizontal diesel engines. 


Guaranteed ‘full flow’ protection 





VOKES LIMITED - GUILDFORD : SURREY © Telephone: Guildford 62861 (6 lines) 


Telegrams & Cables: Vokesacess, Guildford, Telex. Telex: 13-535, Vokesacess, Gfd. 


Vokes Australia Pty. Ltd., Sydney. Represented throughout the World 
V.316 
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Worm Drive HOSE CLIP 


Our 100 years presswork experience has enabled us to produce a clip 
with all the tenacity of thé Bulldog. 


immediate delivery of all Standard sizes from stock. 


Sample and price list from Dept. E 
MERBERT TERRY & SONS LTD., Spring Specialists, REDDITCH, WORCS 
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MECHANICAL GRABS 


A robust grab for heavy work. 
Westwoods famous single chain 
Ring discharge, Whole Tine 
model, ideal for heavy excavating. 


Double rope grab for operation 
by double drum cranes. 2 line 
mobile cranes, excavators, etc 
Various types and weights to 
meet individual requirements can 
be supplied. 


JOSEPH WESTWOOD & CO. LTD. 


Contractors to H.M. Government Departments, Crown Agents for the Colonies. 
British Raliways (British Transport Commission), etc..etc. Bridge and Construc- 
tional Engineers, Manufacturers of Pressed Stee! Troughing and Sheet Meta! 
Equipment. Steel Stock Holders. 


NAPIER YARD, MILLWALL, LONDON, E.14 Tel: EASt 1043 





weSTWOODs 
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“ To a chap like me— 
and I'm proud of my work— my pencil's 
my living. 
The pencils | use have to stand up to fast 
hard work, their grading’s got to 
be absolutely spot on — not almost 
or nearly but bang on the dot every 
time. 
The leads must hold their points 
and flow smoothly throughout a long line — 
no crumbling or ‘clinkers’ mark you! — 
and if | erase a line it must go cleanly — 
there's no ‘furrow’ left in my paper 
so you won't find ghost lines in prints 
meade off my drawings. As a matter of 
fact you can tell from a print when it is 
my drawing — the print’'s always first class”’. 


‘*‘What pencils do | use?" 


“Venus drawing pencils of course, the ones 
with the crackle finish !— how else 
do you think | keep my high standard?” 


DRAWING 
PENCILS 





% VENUS Drawing Pencils are made in 17 accurate 
grades from 9H to 6B. 


VENUS PENCH CO., LTD.. LOWER CLAPTON ROAD, LONDON E55. 
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An increasing number of well 
known engineering firms are using 
N.S.F. castings because of their 
good finish and dependability. 


Modern foundry practice, in- 
cluding electric furnaces capable 
of 150 tons of steel castings a 
week, enables good deliveries to 
be made of castings from a few 
pounds up to 25 cwts. 











One of many types 
of steel castings 

produced in quantities 
by N.S.F. for trans- 
port vehicles. 








_National Steel Foundry 


(1914)_LTD. KIRKLAND WORKS, LEVEN, FIFE. PHONE LEVEN 693. Lonpon Orricz, ALEXANDRA HOUSE, KINGSWAY, W.C. 'y- 

















VAUGHAN BROS © LTD, 


aeti(‘(‘é‘“ ee 
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Rapid, 








high-quality 
photoprinting 


and no ventilating system required 


The Ilford AZOFLEX Model 246 Combine printing and 
developing machine (formerly known as Model 46/35) 


WANNA ANAVNARANETERTTTTUE TER te 


is designed for use in the print room of the large 
drawing office. It does not produce unpleasant fumes 





x 


@ Exposure, development and print delivery 
synchronized for simplicity of operation. 


1, 


and special ventilating systems are thus unnecessary, 

making it a simple matter to move the machine to a 

new position at any time. LE 

| = =@ All controls conveniently located for rapid, 
effortless adjustment. 

@ Pneumatic-assisted handling of originals and 
sensitised material to obviate fatigue. 

@ Complete design co-ordinated for exceptionally 
high potential output. 

@ Excellent mechanical layout giving silent, 
vibrationless running. 

@ Comprehensive maintenance service 
available at nominal cost. 


Capacity: rolls and cut sheets up to 42 in. wide. 
Printing speed: from 2 ft. to 30 ft. per minute. 
Lamp: H.P.M.V. quartz, 3,000 watt. 
Dimensions: height, 58 in., width, 72 in., 

depth (tray extended) 80 in. 

Weight: approximately 1,400 Ib. 


Subject to certain conditions, the majority of AZOFLEX 
photoprinting machines can be hired as an alternative to outright 


purchase. 


ILFORD 


PHOTOPRINTING MACHINES & MATERIALS 











Full leta is from 
ILFORD LIMITED, INDUSTRIAL SALES DEPARTMENT AZI8H 
ILFORD, ESSEX. TELEPHONE: ILFord 3000 
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Better than New 
with a.... 





BRITISH WIRE THREAD INSERT 


PRECISION MADE in CARBON STEEL 
for ALUMINIUM and MAGNESI!UM. 
We also make Stainless and Bronze for 
other applications. 
CROSS MANUFACTURING CO. (1938) LTD. 


Tel: Combe Down 2355-8 BATH, SOMERSET Grams: Circle, Bath 


Specialists in JET ENGINE LABYRINTHS, CIRCLIPS, SPRING 
WASHERS, SPRINGS, etc. 





WU | 
PAD NIA 

TOPFSVESe 
WW 
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SPURS WORMS 
BEVELS RACKS 
WORM SCREWS 
WHEELS SILENT 
HELICALS — 
CHANGE 
CHAIN GEARS 
GEARS 
—_— All materiais 
‘ standard 
Supply pitches to 
Cutting only 7ft diameter 


General machine ings made to s’ patterns. Low prices for planing, boring, turning, screwcutting 


Send your enquiries to 


GREENWOOD’S STANDARD GEAR CUTTING CO. LITD., 


New Bond Street, Halifax. »Telephone : Halifax 5217/8 Telegrams: “ Gears.” 








HIGH CLASS 


‘DELTA’ 


ENGINEERING ALLO 


bth 


(Regd. 
rade Mark) 


BRAND 





BRONZE, BRASS, 


YELLOW METAL, 


NAVAL BRASS, COPPER, &c. 





EXTRUDED METALS 


ORIGINAL AND LARGEST MANUFACTURERS : 


THE DELTA METAL COMPANY LTD. 


LONDON anobD 


BIRMINGHAM 








DELAPENA & SON LIMITED 


Manufacturers of Induction Heating and Precision Honing Equipment 
TEWKESBURY ROAD, CHELTENHAM, GLOUCESTER, ENGLAND 
Telephone: CHELTENHAM 56341 /6 - Telex 43354 - Telegrams: Delapena, Cheltenham 


ited ae 
Strict 


accuracy 
IS 
demanded 





important firms 
SPECIFY DELAPENA EQUIPMENT 


The production of hydraulic cylinders for Testing Machines demands a 
high degree of accuracy, and W. & T. Avery Limited have increased their 
output of these components by using the Delapena 276 Beam Stroker 
for bores varying from 3” to 16” and up to 4’ 6” in length. 

Combined with this versatility are speed and accuracy unequalled by 
any other process, coupled with better finish and closer tolerances that 
have reduced rejections to a minimum. Can you afford to ignore the 
many advantages that honing by Delapena equipment can bring? Why 
not give us a ring and talk it over? 


HONING EQUIPMENT 


an ee. 


2 op EE Oe, 
2 a bo Ei ied yo © 
fea 5% 
aes 
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Our unique steel foundry and machine shops 





are specially equipped for the production of 
Spur, Helical or Bevel Gears, either machine 
g 6 eut or machine moulded, of the largest sizes. 
‘Jackson’ gears are in constant world-wide use 
in all heavy industries — why not consult us 


and take advantage of over a_ century’s 


technical experience. 








Cutting 26ft. Dia. spur ring on 30ft. machine. 


THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
JACKSON DIVISION 


SALFORD WORKS HAMPSON STREET 
MANCHESTER 5 
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BELMOS 


serves the 
chemical : 
industry 


aaa 











Type GBM Flameproof 


The Belmos company has played a major part in the 
remote push button station replacement of batch processing with the newer method of 
continuous process production by placing at the disposal 
of the chemical engineer motor control gear 

explosion hazard exists. ; designed to meet the most exacting conditions 

of control in chemical manufacture. 


ee hee he ir the te he 


for use in areas where an 


Buxton Certified flameproof 

Sound design, good appearance, ease of installation, 

ability to extend and modify as required—these features and 
comprehensive test facilities ensure a range of control 

gear in complete harmony with the best modern 

industrial practice. 


for groups I, Il and II] gases. 








company limited 
SEL Gree Ee LE ' LAN AR KS HIUR E 


LONDON - GLASGOW : BIRMINGHAM - NEWCASTLE + MANCHESTER +: SHEFFIELD +« CARDIFF 
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POWER TRANSMISSION ENGINEERS 


HEAD OFFICE: THORNBURY, BRADFORD 3, YORKSHIRE. PHONE: 65251 (20 LINES). GRAMS: ‘CROFTERS BRADFORD TELEX’. TELEX 51186 | 
BRANCHES AT: Belfast, Birmingham, Bristol, Cardiff, Dublin, Glasgow, Ipswich, Leeds, Liverpool, London, Manchester, Newcastle, Northampton, 
Nottingham, Sheffield, Stoke-on-Trent 











Nov 





28, 1958 








gears up to 185° 
individual castings up to 7 tons 
capacity 100 tons per week 


as cast or finished machined 
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are producing 
some of the 


orld’s finest 
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TER AND EFFLUENT TREATMENT 


One of the seventeen companies in Britain 

in the John Thompson Group, John Thomp- 

son-Kennicott Ltd. has a world-wide repu- ol 
tation in plant for the treatment of water 
for boilers and chemical processes, and of 
industrial effluents. Much work has been 
done for nuclear projects at Harwell and 
Dounreay and continual development work 
is being carried out in the treatment of 
radio-active effluents. Treatment plant for 4 
Berkeley Nuclear Power Station is being 
produced by the Company. The Company. 
with its research facilities, will investigate 
widely varying problems of water and 
effluent treatment. In conjunction with John 
OHN Thompson Industrial Constructions Ltd. : 
J complete sewage and refuse disposal systems ‘ 


THOMPSON are undertaken 
GROUP 
© : 





© JOAN 


THOMPSON- 
e KENNICOTT 
LIMITED 


¢ 
OTT LTD. WOLVERHAMPTON 


KG/la 


a revoturionany way or GON veying 


FEEDING, MIXING & PROPORTIONING 
6 9 


VIBRATORY 


CONVEYORS 
TOTALLY ENCLOSED AND DUST-FREE 





Ow] vibratory conveyors are designed to 
MINIMUM give long trouble-free service with 
MAINTENANCE minimum maintenance. Lubrication of 
HANDLING SPEEDS the self-contained vibrator units, the 
UP TO 60-80 FEET only mechanical parts, is required 
A MINUTE. only monthly. The conveyors are able 
GRADIENTS UP to handle hot and abrasive materials 
TO 20° Rubbing action is minimised and wear 


LOW POWER due to abrasion ts negligible 
CONSUMPTION Power consumption is very low 














OWL ENGINEERING 


JOHN 
i 
: THOMPSON OWL ENGINEERING SUPPLIES LTD. | 
GROUP : : 
TRIUMPH WORKS KIRKSTALL ROAD LEEDS 3 Phone 3-364! 


Os 
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SWITCH-START SWITCH-START SWITCH-START 





















































£4-4-8 £4-11-2 £5-3-8 





























































































































































































































































































































































































































































































































Diffuser Fitting — Circular 














Section Diffuser 


















Philips exclusive spring-loaded 
rotor type Bi-pin lampholder 
— simplifies lamp installation 







and removal 











7 
Moulded 030 ‘‘Perspex'’ 

Diffuser Fitting — 
Hull Section Diffuser 






low cost lighting! 


Philips present another important new lighting * Simpler one-man fixing —and the lamp can be inserted 


development! Available in 2ft., 4 ft., and 5 ft. sizes, each with one hand only. 


of these new TME units consists of a specially designed % Unique Philips spring-loaded rotor type Bi-pin 
and robust batten fitting, complete with a Philips lampholders. 
double-coated Warm White de Luxe Tube and with all + Supplied complete with Philips double-coated Warm White 
electrical components entirely enclosed. In addition, two de Luxe tubes. (Bi-pin Capped.) 
types of perspex diffusers are available : reeded or moulded. 3 Incorporates the new Philips Polyester-filled ballast 
And look at the other exclusive features listed on right. —smaller, lighter in weight, silent. 
series E Bi-pin units 


pers | 
A PHILIPS ELECTRICAL LTD. (LIGHTING DIVISION) - Century House - Shaftesbury Avenue - London - W.C.2 
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Par-A-Matics drilling holes in convex and concave awning 1 


] OF PAR-A-MATICS | 
| covers almost any kind | 
] 





“ARO-BROOMWADE” oo srroin 











tool 
Save Man - hours 

s 

NN 
. ’ : : Drilling 
Par-A-Matics are compact, self-feed pneumatic tools designed for multiple drilling, 
burring, tapping, grinding, reaming, nut-running, positioning .. . almost any opera- 
tion requiring rotating tools which can be accommodated in a fin. or 5/16in. chuck. 

aa ; E . Burring 

QUICKLY ADAPTED TO CHANGING NEEDS 
Par-A-Matics are invaluable for long or short production runs. Gears are inter- 
changeable for speedy conversion to any of seven speeds from 500 to 17,000 r.p.m. 
You can easily mount Par-A-Matics at any angle for automatic or semi-automatic Grinding 
operation. You can link any number for simultaneous functioning. One man, 
using a remote control valve, can operate a whole battery of Par-A-Matics. 
Par-A-Matics really will SAVE YOU MONEY. Expert technical advisers are on 
available for guidance on schematic layouts, based on a wide experience in the 
application of Par-A-Matics. Ask for Publication No. 443 T.E. "Deoeine 


““BROOMWADE’’ 


Air Compressors and Pneumatic Tools 
YOUR BEST INVESTMENT 


BROOM & WADE LTD., P.O. BOX No. 7, HIGH WYCOMBE, ENGLAND 


Telephone : High Wycombe 1630 (10 lines) Telegrams : ‘‘ Broom "’, High Wycombe. (Telex.) 
601 SAS - —— 

















: 
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CLAYTON indicators 





CLAYTON ENG.CO. 
LONCON 





HEAVY objects 


Tremendous hand powered pull makes light work 

of positioning machinery whether it be big transformers 
or ordinary machines. Anchored in a trice to any wherever 
fixed object. Portable, quick and reliable. Saving 
time and cost all over the country 





indication 


nt is r ired 
Write for details today. of rotary moveme ti equ 
Illustrated above is Model 801 (4” dia.) 


2 
~YOlU CAN 7 BEAT THE Other Models areavailable ranging from 2)” to94” handwheels. 
BA 0 | KEY ey af C ® Various ratios and dials can be supplied. 
Illustrated booklet on request 
TREWHELLA BROS. PTY. LTD. 


117 Rolfe Street, 
Smethwick, Birmingham 








HH Vat Be ENGINEERING COMPANY 








CANNHALL WORKS - CANNHALL ROAD - LEYTONSTONE 
— LONDON - E.11 TEL: MARYLAND 3327 

























Z y A 
bi cm | 


WAY 


A 
5 
C 
2 
Z 
‘cs 
cs 


Developed in 1942 for versatility in burning the widest 
WITH THE QO / DB j TRY variety of solid fuels, efficiently, smokelessly, the Oldbury 
Stoker anticipated the Clean Air Act by 16 years. 


It is yOur guarantee of absolutely smokeless combustion— 


chain grate 


AW KOTO AKA fuel hazards may develop in the future. 


Send for Publication No. 1618/2 


EDWIN DANKS & GO. (Oldbury) LIMITED 


OLDBURY near BIRMINGHAM. Telephone: (Stoker Division) Brierley Hill 7731 


London ° Birmingham ‘ Cardiff : Glasgow ‘ Leeds ‘ Manchester . Newcastle on Tyne 


RINGELMANN O—with full boiler output, no matter what 
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INCLUDING STAINLESS STEEL 


UP TO 72" DIA-BLANK 


Spinning for 
General Engineering 





What Vulcan insures, Vulcan inspects— Electrical Products 
And the difference? thoroughly and regularly. As a pon our 
clients have made us one of the largest engineer- Electronics Etc., 





Maybe £5,000 ing insurance companies in Europe. a is 
l to precision limits 


‘» FREE — —— oe ee ee ee 
“Vulcan” —a journal for all users of 

' 7, 7, fault in } 5 see 
How! He spotted a fault in the safe load plant and machinery with reports of /. 
indicator and an accident has been prevented accident id safety hints. For a year’s is | 











Who? The Vulcan Engineer-Surveyor during > nEp Gnomes eins eae am 
his regular inspection of the crane His 


experience gives him almost second sight into 

accidents that are waiting to happen THE u é an 

Are his services expensive? Not at all. Your 

broker will tell you that, though the Vulcan man BOILER & GENERAL INSURANCE CO. LTD., 
67 KING STREET, MANCHESTER, 2 


is a specialist, his services cost no more than in- 
surance and inspection by general practitioners VULCAN INSPECTS — AND PROTECTS 


PRECISION SPINNING CO. LTD. 


118-122 Leopold Street, Birmingham, 12 
Tel: VICTORIA 5638/9 




































Steel 
Castings 


for Shipbuilding and 


General Engineering 









up to a finished weight 
of 40 tons. 






THE STEEL COMPANY OF SCOTLAND LIMITED 


HEAD OFFICE: 132 BLOCHAIRN ROAD, GLASGOW, N.1 
LONDON OFFICE: 17 GROSVENOR STREET, Ww. 
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Six stoker fired Yarrow Boilers recently installed 
at Dalmarnock Power Station for the South of 
Scotland Electricity Board 

Each boiler is designed for a maximum continuous 
evaporation of 200,000 Ib. per hour at a pressure of 950 Ib. 
per sq. in., and final steam temperature of 925°F. 





View at Firing Floor level 


View at Steam Drum level. 





BOILERS BY A 4:4 54,4°A,/ 


YARROW & COMPANY LIMITED - SCOTSTOUN : GLASGOW 


















“Just look at this list*.. . RADIOVISOR SMOKE DENSITY 


CONTROL EQUIPMENT MUST CERTAINLY ~~ 
DO ITS JOB WELL...” | ail 


“GUINNESS 
FORD 
MONSANTO 
1.C./. 

ILFORD 
TATE & LYLE 


. and these are just a few of the 








many well-known Companies who use Radiovisor Smoke 
Density Indicators and Recorders for efficient combustion 


and to comply with the Clean Air Act. 


Telephone or write for full particulars to :— 


RADIOVISOR PARENT LIMITED 
STANHOPE WORKS °° HIGH PATH * LONDON °: S.W.19 
Tel: CHErrywood 3351 Grams: RADIVISOR LONDON S.W.19 





Tp 
Ga Dy 


RADIOVISOR 
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AUDCO FOR A POSITIVE SHUT OFF 
Lf ebttcaeel 


vaives 























Audco lubricated valves are recognised throughout Industry 
as the most reliable and economical where a positive shut- 


off is unportant, 


A unique pressurised lubricant system provides a leakproof 
seal and ensures easy rotation of the plug (without friction) 
under extremes of temperature and pressure... other 
features include taper seats which are not exposed to 
moving fluids, quarter turn operation and a rotary plug 
which is the only basic moving part. Available in a com- 
plete range of sizes and pressure ratings in cast iron, steel, 
stainless steel and corrosion resisting metals. Full par- 


ticulars of the Audco range will be supplied on request. 


tud Valves installed at the Tank Farm, 
\Vlidland Tar Distillers, Four Ashes Work 
ifordshire 








AUDCO| 
| VALVES 





ADDLE Y ENGINEERING ce. Lo a 35 New? OR DT, SHROPSHIRE 














Nov. 28, 1958 


THE ENGINEER 


PNEUTECHNIQUE 


3 automatic compound controllers give greater 
flexibility, more accurate control 


These Negretti & Zambra Compound Controllers fulfil 
the definite need in industry for flexible accurate auto- 
matic control. Operating on a clean, dry air supply at 
20 p.s.i., they make automatic contro! of industrial 
processes easy, rapid, and convenient. In all three 
models the various units are standardised — so a model 
selected for a particular application can be readily 
adapted to others. 


1 BASIC CONTROLLER: for use when manual control 
is not required. 


2 CONTROLLER : incorporating facilities for manual 
control internally. 

3 CONTROLLER: with auto/manual test facilities 
mounted externally on a sub-panel. 










NEGRETTI 


THE NAME THAT MEANS PRECISION ALL OVER THE WORLD 


Agents or subsidiaries in all major countries 





Set-up procedure is extremely simple — a particular 
advantage where it is necessary to close down the plant 
periodically, as resumption of automatic contro] can be 
rapidly effected. Further advantages are : 


@® NO INTERACTION BETWEEN TERMS, enabling 
the controller to embrace wider plant characteristics 
than are possible with interacting controllers. 


@ IDEAL BASIC CONTROL RESPONSE generated 
under all conditions. 


@ TRUE VALUES of Proportional Band and Integral 
and Derivative Action Times are calibrated on the 
various units. 


@ OPTIMUM PLANT CONTROL can be methodically 
and rapidly effected. 


@® TRULY CALIBRATED PLUG-IN UNITS allow 
easy replacement without re-setting and facilitate 
servicing. 


@ EASILY CONVERTIBLE — thus a two-term 
controller may be used with either Derivative or 
Integral Unit, and three-term controller with both units. 


@ SELF-CONTAINED UNITS, compact and 
self-purging. FORCE-BALANCE PRINCIPLE of 
operation involves no levers and friction losses, the 
diaphragm assemblies giving high sensitivity. 


We will be pleased to send you a copy of our fully 
illustrated booklet No. R 35/2 on your request. 


& ZAMBRA 


Factories at Barnsbury, London, N.1 * Aylesbury, Bucks, 
Chobham, Surrey 

Head Office: 122 Regent Street, London, W.1 

Telephone: REGent 3406 
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CLASSIFIED ADVERTISEMENTS 


AUCTION SALES + FOR HIRE - MACHINERY, etc., WANTED - SITUATIONS WANTED 


AGENCIES - DIRECTORS - PARTNERSHIPS - SITUATIONS VACANT - EDUCATIONAL 
PATENTS - BUSINESS OPPORTUNITIES - MISCELLANEOUS - PUBLIC APPOINTMENTS 


BUSINESSES and PREMISES - TENDERS 


Lineage Rate. 4/- per line of approximately 6 words. 
48/- per single column inch and pro rata. 


Inch Rate. 


Minimum 16/- 
12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of 4-page 
(12 column inches) and upwards, e.g., }-page £25 10s. 4$-page £48. Full page £90. 


Series Discounts. 


Run-on and Semi-Displayed Styles. 


For advertisements 1 inch and upwards. 
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DRAWING AND DESIGN SERVICES - FOR SALE - SUB-CONTRACTING 


Lineage Rate. 3/6 per line of approximately 6 words. Minimum 14/-. 


Inch Rate. 


42/- per single column inch and pro rata. 


12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 


(12 column inches) and upwards, e.g., 
26 insertions 15%. 


6 insertions 5%. 13 insertions 10%. 


t-page £22. 4-page £41 10s. Full page £78. 


Both these styles are available for single column width advertisements of any depth up to 12 inches. 


Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a 4-page (12 column inches). 
Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 


Use of Box Number. 
Copy Dates. 


2/- which includes forwarding of replies. 
**Run-on "’ and ‘‘ Semi-displayed '’ advertisements by noon Tuesday for publication on Friday same week. 


Friday for publication on following Friday. All advertisements three days earlier if proofs are required. 
Advertisements for publication should be addressed to>—Classified Advertisement Dept., ‘*‘ The Engineer’’, 28 Essex Street, Strand, London, W.C.2. 
Urgent advertisements may be telephoned to CENcral 6565. 


“* Displayed ’’ and “‘ Illustrated ’’ advertisements by noon 





PUBLIC APPOINTMENTS 


NEWCASTLE UPON TYNE 
EDUCATION COMMITTEE 


RUTHERFORD COLLEGE OF 
TECHNOLOGY 
FOR DEVELOPMENT INTO A 


SELECTED 
S ADVANCED TECHNOLOGY) 


COLLEGE OF 


APPOINTMENTS 


Applications are invited for the following posts :— 
HE OF MECH- 


(i) HEAD OF DEPARTMENT 
ANICAL AND CIVIL ENGINEERING (GRADE 
V). Salary £1900 by £50 to £2050. Applicants, who 


should be mechanical engineers, should have a good 
or higher University Degree, be professionally, 
qualified and have had good industrial, research and 

referably, teaching experience 
5 (ii) SENIOR LECTURER IN MECHANICAL 
ENGINEERING, for work in connection with 
Higher National Certificate, Higher National 
Diploma, Dip. Tech. and Degree courses. Appli- 
cants should hold a good Honours or Higher Degree, 
be Corporate Members of a professional institution, 
have had good industrial and/or research and, prefer- 
ably, teaching experience ; and be able to offer two 
or more of the following Applied Thermodynamics 
and Heat Transfer, Theory of Machines, Mechanics 
of Fluids and Hydraulics, Machine Design 

(ii) LECTURER IN CIVIL ENGINEERING, 
for Higher National Certificate and Higher National 
Diploma courses, including Structural Engineering 
Applicants should hold a good Degree in C ivil 
Engineering. have had at least 3 years’ experience in 
the design and construction of civil engineering works 
and, preferably, some teaching experience 


(iv) LECTURER IN MECHANICAL ENGI- 
NEERING, for Higher National Certificate and 
Higher National Diploma courses. Applicants 


should hold a good Degree, have had industrial and, 
preferably, teaching experience 

(v) LECTURER IN METALLURGY, capable 
of teaching up to L.1.M. standard in Mechanical and 
Therma! Treatment, and in Production of Iron and 
Steel. Applicants should be graduates with practical 
experience, preferably in the steel-making industry, 
and have spent some time in teaching 

Salary scales Senior Lecturer, £1350 by £50 to 
£1550: Lecturer, £1200 by £30 to £1350 

Application forms (returnable within fourteen 
days) and further particulars may be obtained from 
the Principal, Rutherford College of Technology, 
Bath Lane, Newcastle upon Tyne, 1. 2 





UNIVERSITY OF LONDON 
KING’S COLLEGE 


RESEARCH STUDENTSHIPS 


University of London King’s College offers the 
following RESEARCH STUDENTSHIPS, made 
available by Joseph Lucas, Ltd., and tenable in the 
College for one year with possible renewal for a 


second year 
(a) One of £800 a year for research into the 
initiation of explosions in gases, vapours and 


powder clouds 

(b) One of £500 a year for research into the mixing 
of powdered materials 

The character of the researches is such as should 
lead to a Higher Degree. Applicants for (a) should 
have a good Honours Degree in Mechanical or Elec- 
trical Engineering or Physics, and preferably some 
research experience. Applicants for (b) should have 
a good Honours Degree in some branch of Engineer- 
ing, Physics or Chemistry 

Particulars and application forms from the 
Registrar, King’s College, London, Strand, W.C.2, 
whom completed forms must reach by December 
17th E9261 





KENT EDUCATION COMMITTEE 


NORTH-WEST KENT COLLEGE OF 
TECHNOLOGY 
ASSISTANT (GRADE B) 


ASSISTANT (Grade B) required to teach Engineer- 


ing Science in National Certificate courses and other 
subjects, according to qualifications Large new, 
well-equipped laboratories just opened Salary, 
£650 by £25 to £1025, with additions and starting 


port dependent upon experience and qualifications. 
Further particulars and forms of application are 

obtainable from the Principal at the College, Miskin 

Road, Dartford £9233 





PUBLIC APPOINTMENTS 


ROYAL AIRCRAFT 
ESTABLISHMENT TECHNICAL 
COLLEGE 
FARNBOROUGH, HANTS 
LECTURERS 

Applications are invited for the following vacancies 
in the above College :— 
SENIOR LECTURER IN AIRCRAFT 
STRUCTURES 


Post 2: LECTURER IN MECHANICAL ENGI- 
NEERING 
Post 3: ASSISTANT LECTURER (B) in 


ENGINEERING 

University Degree or equivalent, and preferably 
some industrial and/or teaching experience. 

Candidates for Post 1 should be capable of accept- 
ing responsibility for teaching the subject for 
final B.Sc. (Eng.), Diploma in Technology, and 
A.F.R.Ae.S. The Dip. Tech. course includes the 
subject as one in which students may specialise and 
do their research project. 

For Posts 2 and 3 ability to teach general Mech- 
anical Engineering subjects to H.N.C. standard 
and possibly some Dip. Tech. work, required. Candi- 
date for either post may be invited to act as O/C, 
College Experimental Flight Testing Training with a 
special additional allowance. 

Facilities for further study and/or research may be 
available. Duties to commence as soon as possible. 

Burnham Scale for Technical Colleges (subject to 
Teachers’ Superannuation Acts): Senior Lecturer, 
£1350 by £50 to £1550 ; Lecturer, £1200 by £30 to 
£1350 ; Grade B, £650 by £25 to £1025. Commenc- 
ing salary in accordance with experience. 

Application forms from Principal of College for 
return within 14 days. E9242 





COUNTY BOROUGH OF WEST 
HAM EDUCATION COMMITTEE 


WEST HAM COLLEGE OF TECHNOLOGY 
ROMFORD ROAD, STRATFORD, E.15 


FE. A. RUDGE, MSc., Ph.D., 
A.M.1.Chem.E. 


Principal 


LECTURER IN CIVIL ENGINEERING 


Required : LECTURER IN CIVIL ENGINEER- 
ING, to teach to University Degree and H.N.C. 
Standard. Candidates should be Graduates with 
industrial and teaching experience. 


Salary £1200 by £30 to £1350, plus London 
Allowance 
Application forms and particulars from the 
Principal. 
R. OPENSHAW, 
E9256 Chief Education Officer. 





UNIVERSITY OF SHEFFIELD 
SENIOR LECTURER IN MECHANICAL 
ENGINEERING 





Applications are invited for a post of SENIOR 
LECTURER IN MECHANICAL ENGINEERING, 
to begin duties on Ist April, 1959, or as soon as 
possible thereafter. Initial salary on the scale 
£1650 by £75 to £2025, according to qualifications 
and experience, with F.S.S.U. provision and family 
allowance. 

Further particulars should be obtained from the 
Registrar to whom applications (two copies, one 
only from overseas candidates) should be sent by 
3ist January, 1959 E9239 





UNIVERSITY OF LONDON 
KING’S COLLEGE 





RESEARCH STUDENTSHIP 





University of London King’s College offers a 
RESEARCH STUDENTSHIP, made available by 
Usines Emile Henricot, S.A., and tenable for one 
year with possible renewal for a second year. The 
value will be £500 per annum. The Studentship is 
for research into various aspects of the mechanical 
behaviour of ball mills ; the character of the research 
is such that it should lead to a Higher Degree. 
Applicants should have a good Honours Degree in 
some branch of Engineering. 

the 


Particulars and application forms from 


Registrar, King's College, London, Strand, W.C.2, 
whom completed forms must reach by December 
17th. E9262 


PUBLIC APPOINTMENTS 


ATOMIC WEAPONS RESEARCH 
ESTABLISHMENT 





ALDERMASTON, BERKS 


ENGINEER (SENIOR GRADE) 


ENGINEER (SENIOR GRADE) required by the 
Atomic Weapons Research Establishment, Alder- 
maston, Berks. To be responsible for the installation 
of nuclear research facilities associated with the 
operation of a SMW Light Water Moderated 
Research Reactor and the construction and assembly 
of experimental rigs including the necessary engineer- 
ing services. To assist with the supervision of 
construction and the commissioning of the reactor, 
and design and installation of future modifications. 

A_ recognised engineering apprenticeship and 
Corporate Membership of the Institution of Mechan- 
ieal or Electrical Engineers required. An Honours 
Degree would be an advantage. Candidates must 
have had previous experience on commissioning and 
operation of research reactors and be familiar with 
the engineering problems associated with reactor 
experimental rigs and facilities and their maintenance. 

Salary : £1790-£2080. 

Contributory Superannuation scheme. A modern 
house with garage or alternatively substantial 
assistance with house purchase will become available 
for married officers living beyond daily travelling 
distance. 

Postcards for application forms to the Senior 
Recruitment Officer at the above address. Please 
quote Ref. 2084/25. E9229 





USK RIVER BOARD 





ASSISTANT ENGINEER 





Applications are invited for the position of 
ASSISTANT ENGINEER on scale A.P.T. I (£575- 
£725), with a car allowance on the Essential User 
Scale for a car not exceeding 1199 cc., and subject 
to the National Scheme of Conditions of Service. 
Applicants should have completed the period of 
practical training required by the Professional 
Institutions and preference will be given to applicants 
who have taken part of the examinations of the 
Institution of Civil Engineers, and who have had 
experience in River Board or land drainage work. 


Applications should state the age, technical training 
and previous experience of the applicant and copies 
of two recent testimonials should be attached. 
Applications should be addressed to the under- 
signed. to received not later than the first post on 
Monday, the 8th December. 


The appointment will be a designated post for the 
purposes of the Superannuation Acts and will be 
subject to a medical examination. In the case of a 
married man, assistance may be granted towards 
approved removal expenses. The appointment will 
be terminable by one month's notice on either side. 

G. McLEOD, M.1.C.E., 
Engineer to the Board. 
“ The Croft,” 
Caerleon, Mon. 
17th November, 1958. . E9225 





COUNTY BOROUGH OF 
BRIGHTON 





WATER DEPARTMENT 


MECHANICAL SUPERINTENDENT 





Applications are invited for the post of MECH- 
ANICAL SUPERINTENDENT. Salary within the 
Grade A.P.T. II] (£845-£1025). 

Applicants must have had a sound workshop 
training, with experience in maintenance and repair 
of electrical and steam pumping plant, sterilisation 
and electro-mechanical contro] equipment. 

The appointment is subject to the provisions of the 
Local Government Superannuation Act and the 
passing of a medical examination, and is terminable 
by one month's notice on either side. 

Application forms from Waterworks Engineer, 12, 
Bond Street, Brighton, 1, to be returned endorsed 
** Mechanical Superintendent,” by 15th December, 
1958. Canvassing will cogent. 


O. DODD, 
Town Hall, Town Clerk. 
Brighton, 
November, 1958. E9274 





PUBLIC APPOINTMENTS 


UPPER WITHAM INTERNAL 
DRAINAGE BOARD 





APPOINTMENT OF 
TEMPORARY ASSISTANTS 





Applications are invited for the following appoint- 
ments for a minimum period of two years, successful 
candidates to be engaged on the preparation and 
supervision of land drainage pumping schemes 

_(a) DESIGN ASSISTANT, salary within Special 
Grade (£750-£1030) according to qualifications. 
Candidates should preferably have had experience 
of land drainage work. An allowance will be paid 


for the use of a car not exceeding 10 h.p. or 1119 c.c. 
(b) DRAUGHTSMAN SURVEYOR, salary in 
accordance with A.P.T. Grade 1 (£575~-£725) 


commencing salary to be fixed according 
ence. 

Applications stating age, qualifications, experience, 
particulars of present employment and when the 
applicant would be free to take up employment, 
accompanied by copies of testimonials, should be 
made to the undersigned not later than Saturday 
13th December, 1958. ? 

J. BARNATT, A.M.LC.E., A.M.LW.E., 
Engineer to the Board. 


to experi- 


20, Orchard Street, 


Lincoln. E9181 





CIVIL SERVICE COMMISSION 





MINISTRY OF TRANSPORT AND CIVIL 
AVIATION 


CiVIL ENGINEERS 


Ministry of Transport and Civil Aviation : 
CIVIL ENGINEERS. 


Pensionable posts for men and women aged 25 
and under 35 on Ist January, 1958 ; extension for 
regular Forces service, Overseas Civil Service, 
established Civil Service, and temporary Govern- 
ment service as Civil Engineer. Candidates must 
have achieved Corporate Membership of Institution 
of Civil Engineers or passed examinations necessary 
for attaining Corporate Membership. ‘ 

Experience in road and_ bridge 
essential ; knowledge of Highways 
procedure desirable. 
£755 to £1085. 
motion prospects. 

Write, Civil Service Commission, 30, Old Burling- 
ton Street, London, W.1, for application form, 
quoting 564/58. E925 


construction 
Authorities’ 
_ Men's starting salary from 
Maximum (London) £1250. Pro- 





DEPARTMENT OF SCIENTIFIC AND 
INDUSTRIAL RESEARCH 





ENGINEERING RESEARCH LABORATORY, 
EAST KILBRIDE, GLASGOW 





SCIENTIFIC OFFICERS OR SENIOR 
SCIENTIFIC OFFICERS 





D.S.LR. requires Engineers as SCIENTIFIC 
OFFICERS or SENIOR SCIENTIFIC OFFICERS 
at the Mechanical Engineering Research Laboratory, 
East Kilbride, Glasgow, for research on (Ref. 
C 759/8A) Stress Distribution in Engineering Com- 
ponents Affected by Stress Raisers, such as cracks : 
good mathematical background essential ; (Ref. 
C760/8A) Oil Hydraulic Machinery, including 
control and relief valves, Hydraulic Pumps, Motors 
and Power Transmissions ;_ ability in theoretical 
analysis desirable ; (Ref. C761/8A) Application of 
Servo Control to Machine Tools; knowledge of 
servo-theory and experience of electrical servo 
design and development essential ; knowledge of 
hydraulic servo techniques or machine tool design 
an advantage. 


_ Qualifications : Ist or 2nd Class Honours Degree 
in Mechanical Engineering or equivalent. Salary 


ranges: S.O. £595-£1050, allowance for National 
Service and post-graduate experience. 8.8.0. 
(minimum of 3 years p.g.e.), £1130-£1330. Houses 


available in New Town for married staff. 

Forms from M.L.NS., Technical and Scientific 
Register (K), 26, King Street, London, S.W.1, 
quoting the appropriate Ref. No. Closing date 
19th December, 1958. £9254 ° 














Nov. 28, 1958 
PUBLIC APPOINTMENTS 





UNITED KINGDOM ATOMIC 
ENERGY AUTHORITY, 
INDUSTRIAL GROUP 





RISLEY, WARRINGTON, 
LANCASHIRE 


ENGINEER AND PHYSICIST 


ENGINEER AND PHYSICIST are _ required 
in the Industrial Power Branch of the United 
Kingdom Atomic Energy Authority. Industrial 
Group, at its Headquarters, Risley, Warrington, 
Lancashire, to be responsible for development of safe 
design of nuclear power reactors for industrial use, 
co-ordination of the content of technical reports 
prepared for licensing the reactors, and implemen- 
tation of design recommendations. 

A recognised engineering apprenticeship and cor- 
porate membership of a senior engineering institution 
for the Engineer appointment, or possession of an 
honours degree, or equivalent, in physics for the 
Physicist appointment are essential. Experience in 
the duties outlined is desirable but not essential, as 
training will be given where necessary. 

Salary between £815 (at age 25) and £1740 accord- 
ing to qualifications and experience. 
Contributory Superannuation. 

scheme. 

Send postcard for application form, quoting 
reference 2742/J.1 to Recruitment Officer at above 
address. 

Closing Date : 


Staff housing 


8th December, 1958. 
E9228 





CENTRAL ELECTRICITY 
GENERATING BOARD 





SOUTH WALES DIVISION 
MAINTENANCE ENGINEER 
(MECHANICAL) 


VACANCY No.: 





127/E/58 





invited for superannuable N.J.B. 
MAINTENANCE ENGINEER 
Uskmouth Power Station, 


Applications 
appointment of 
(MECHANICAL) at 
near Newport, Mon. 

Salary : K.5, £1325-£1415 per annum. ’ 

Applicants should have had wide experience in 
power station mechanical maintenance, and prefer- 
ably be Corporate Members of the Institution of 
Mechanical Engineers, or hold equivalent quali- 
fications. ; ; 

Special application forms obtainable from Secre- 
tary, South Wales Division, Central Electricity 
Generating Board, Twyn-y-fedwen Road, Gabalfa, 
Cardiff, to be returned by 12th December, a 


THE 
PUBLIC APPOINTMENTS 


LONDON ELECTRICITY BOARD 


DRAWING OFFICE JUNIOR 


Applications are invited for the above position 
under the supervision of a Structural Engineer in 
the Construction Branch of the Chief Engineer’s 
Department in central London (near Waterloo). 

Applicants should be interested in structural 
engineering as a profession, and should preferably 
possess the General Certificate of Education with 
passes at Ordinary Level in English, Elementary 
Mathematics, one or two approved science subjects, 

c 

The commencing salary, within the General Clerical 
Grade of the National Joint Council Agreement 
(Administrative and Clerical Grades), i.e. £255 per 
annum at age 16, rising thereafter within scale. 

Application forms obtainable from Personnel 
Officer, 46, New 2. 


Broad Street, London, E.C.2 
Please quote ref. PER/2220/EE. E9234 





NEW SOUTH WALES 
GOVERNMENT OFFICES 


ENGINEER 


ENGINEER, with Degree or equivalent profes- 
sional qualifications to A.M.I.Mech.E. standard, 
having at least 5 years’ experience in steam turbine 
design and/or operation after having completed 
recognised apprenticeship. Experience in testing 
turbine plant and materials is also desirable. Com- 
mencing salary up to £1455 p.a., according to quali- 
fications and experience. 

Duties will involve general supervision of contracts 
and visits io contractors’ works as required. 

Applications, stating age, education, qualifications 
and experience in chronological order, should be 
forwarded to the Agent-General for New South 
Wales, 56, Strand, London, W.C.2, endorsed “* Engi- 
neering Appointment.” Original testimonials should 
not be included. E9246 





STEPNEY METROPOLITAN 
BOROUGH COUNCIL 


MAINTENANCE ENGINEER 


Stepney M.B.C. require MAINTENANCE 
ENGINEER for central heating and domestic hot 
water supply installations, laundries, &c., at housing 
estates ; extensive knowledge and experience of 
appropriate engineering practice required. £715 
£775, plus rent-free accommodation.—Forms and 


other particulars from Town Clerk, 227, Com- 
mercial Road, E.1!. Closing date 22nd December, 
E9269 


1958. 





REF. 1275/25 


manufacture of in-reactor experimental rigs. 


used in the Atomic Energy field desirable. 


Salary ; £1300-£1740 (Engineer ID). 


and inspection. 


or IID. 





A.E.R.E. HARWELL 


PROFESSIONAL ENGINEERS (A.M.I.Mech.E. normal minimum) are required, to be 
responsible to a Senior Engineer for preparing basic specifications for use in the design and 
This work involves close liaison with scientists 
(a) to provide equipment able to meet stringent requirements and (6) in the preparation of 
preliminary designs involving heat transfer, fluid flow and nuclear calculations. Engineering 
design experience essential ; aptitude for technical writing and calculating desirable. 


Salary : £1300-£1740 (or £815-£1270 for younger engineers). 


STANDARDS ENGINEER REF. 1274/25 


A PROFESSIONAL ENGINEER is required to investigate designs for possible standardisa- 
tion and to prepare specifications and codes of practice in relation to engineering materials and 
manufacturing processes. This will involve liaison with scientists and design engineers and 
supervision of standards office staff circularising appropriate technical data. Relevant experience 
and familiarity with B.S.S. and codes of practice essential ; knowledge of special materials 


REACTOR ENGINEERING REF. 1262/25 


PROFESSIONAL ENGINEERS (A.M.I.Mech.E. normal minimum) are required for design 
of alterations and additions to experimental reactors. 
for reactors and building services and close collaboration with operations and design sections. 
Experience required (a) for all posts—in mechanical design ; (6) for one post—in site engineering 
on erection of mechanical equipment : (c) for one post—pressure vessel design, manufacture 


Salary between £815 and £1740 depending on age, qualifications and experience (Engineer IT 


Please send a postcard quoting appropriate reference to the Group Recruitment Officer, 
U.K.A.E.A., Atomic Energy Research Establishment, Harwell, Berks, for details. 


This involves specifying plant/equipment 


£9257 








ENGINEER 


PUBLIC APPOINTMENTS 


LIVERPOOL REGIONAL HOSPITAL 
BOARD 





ASSISTANT ENGINEER 





ASSISTANT ENGINEER (Mechanical) required 
on the staff of the Regional Engineer. 

Applicants should be at least G.I.Mech.E. or 
A.M.J.H. and V.E., and have passed the appropriate 
Institution examination and able to conduct site 
surveys. Experience in the preparation of drawings 
and specifications for engineering equipment and 
heating and ventilating schemes is essential. 

Salary scale : £700-£1015 per annum. 

Starting salary dependent on age and previous 
relevant practical experience 

Applications, stating age, qualifications, experience, 
present and previous posts, with names and addresses 
of three referees (2 technical), to reach me at 55, 
Castle Street, Liverpool, 2, by Sth December, 1958. 

VINCENT COLLINGE, 


E9204 Secretary to the Board 





COLNE VALLEY WATER 


COMPANY 
FOREMAN INSTRUMENT MECHANIC 
FOREMAN INSTRUMENT MECHANIC 
required 


Preference will be given to applicants having wide 
experience in the repair and maintenance of all kinds 
of Waterworks instruments and holding a recognised 
qualification. 

Salary : £600 per annum, rising (subject to satis- 
factory service) to £780 per annum 

Applications, giving details of past experience, 
should reach the Chief Engineer, The Coine Valley 
Water Company, Aldenham Road, Watford, Herts, 
by Monday, 8th December, 1958. E9236 





BARNSLEY CORPORATION 
WATER DEPARTMENT 


ASSISTANT ENGINEER 


ASSISTANT ENGINEER, A.P.T. Grade [V. 
Full particulars from Waterworks Engineer and 
Manager, Town Hall, Barnsley, Yorkshire. E9258 


| TENDERS | 


KINGDOM OF THAILAND 











ROYAL IRRIGATION DEPARTMENT 


BANGKOK, THAILAND 





The Royal Irrigation Department of the Kingdom 
of Thailand requests sealed written bids for FUR- 
NISHING and DELIVERING’ F.O.B. con- 
tractor’s shipping point for the Bhumiphol Dam and 
Power Plant, Yanhee Multipurpose Project, Kingdom 
of Thailand, in accordance with the Contract 
Doc iments, Invitation for Bids, No. YS-I-1, the 


following equipment : 

TRACTOR UNITS; FLATBED, VAN, 
BOTTOM-DUMP, and REFRIGERATOR 
SEMITRAILERS ; WRECKER VAN, FLAT- 
BED, and UTILITY TRUCKS; FORK LIFT 
TRUCKS ; MARINE DIESEL ENGINES ; 
and ROAD VEHICLE WEIGHING SCALE. 
Bids will be opened at 10.00 a.m., 5 February, 

1959. Copies of the Contract Documents, Invita- 
tion for Bids, No. YS-!-1, may be obtained by 
aualified Bidders on written request on Bidder’s 
letterhead, addressed to Royal Irrigation Depart- 
ment, Attention: Thai Liaison Engineer, c/o 
Engineering Consultants, Inc., 1940 West Missis- 
sippi Avenue, Denver 23, Colorado, U.S.A. Each 
request must be accompanied by a cheque or money 
order, payable to the Royal Irrigation Department, 
in the amount of U.S. $10.00 for each copy of the 
Contract Documents requested. 
M. L. XUJATI KAMBHU, 
Director General, 


E9268 Royal Irrigation Department. 








EDUCATIONAL 











TECHNICAL HOME STUDY 
COURSES 


For A.M.I.Mech.E., 
A.M.1.Chem.E., A.M.I.M.L, 
A.F.R.Ae.S., C.& G., &c. 

OVER 50 FIRST PLACES and more than 2000 
Passes have been secured by T.1.G.B. Students at 
Professional Engineering Examinations. We have 
a wide range of exclusive Home Study Courses in 
all branches of Engineering—Mechanical, Electrical, 
Aeronautical, Automobile, Chemical, Gas, Radio, 
and Television, Draughtsmanship, &c. Textbooks, 
blueprints, &c., are provided and, if desired, fees 
may be paid by moderate instalments.—Write 
(stating subject of interest) for copy of 110-page 
Prospectus FREE and without obligation. 


THE TECHNOLOGICAL INSTITUTE 
OF GREAT BRITAIN 


(Dept. 76), 
29, WRIGHT'S LANE, LONDON, W.8. 
E102 & 





A.M.1.MECH.E., B.Sc., City and Guilds, &c. 
Guarantee Postal Courses for all Exams., and Tech- 
nical Divisions from Elementary to Degree standard 
including Automation Techniques. Approximately 
95 per cent. successes. 148-page prospectus free 
on reyuest.—B.1.E.T. (Dept. 22), 29, Wright’s Lane, 
London, W.8. Ell4e 


EDUCATIONAL 


UNIVERSITY OF LONDON 





A lecture entitled “‘ Motorways" will be delivered 
by Dr. W. H. Glanville (Director of Road Research, 
Department of Scientific and Industrial Research) at 
5.30 p.m. on 5 December at the University of London, 


Senate House, W.C.1. Admission Free, without 
Ticket. 
JAMES HENDERSON, 
E9231 & Academic Registrar. 








| SITUATIONS VACANT | 





APPLICANTS ARE ADVISED TO SEND 
COPIES, NOT ORIGINALS, OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED 


A DESIGNER/DRAUGHTSMAN (MECH- 
ANICAL) is required by MICHELIN TYRE 
COMPANY, L for interesting project 
work at their Stoke-on-Trent factory. 
Applicants should have served a sound engin- 
cering apprenticeship in this country, possess 
H.N.C. (with Heat Engines, Applied Thermo- : 
dynamics, or Steam Engineering endorsement 
preferred) and have had experience of problems 
involving steam and_ industrial hydraulic 
applications. 

The appointment is permanent and pensionable. 
A 5-day 40-hour week and 3 weeks’ annual 
holiday in force. 

Housing assistance given if necessary. Tax free 
allowance of £4 a week for married men pending 


removal. Company pays removal charges. 
Please write to MICHELIN TYRE COM- 
PANY, LTD. (SPA Dept), STOKE-ON- 


TRENT, STAFFS, quoting Reference B/305/TE. 
E9209 a 


AN EXPERIENCED SALES REPRESENTA- 
TIVE, preferably with bias towards mechanical 
engineering and fabricated steelwork, is required by a 
well-established company in the South of England, 
with ferrous and non-ferrous foundries, construc- 
tional and fabricated steel and mechanical engineering 
divisions. Must be modern car owner and resident 
in, or adjacent to, North London. Payment by 
salary, expenses and bonus. Compulsory pension 
scheme in operation. It is visualised that the area 
assigned will be Berkshire and Buckinghamshire, 
also parts of North London, Middlesex and Surrey, 
and live contacts in this area would be an advantage 
—Please reply with full details of age and career to 
date to Sales Manager, BOX No. E9275, “ The 
Engineer.” A 


AN ORGANISATION IN THE EAST Mib- 
LANDS HAS A VACANCY for an ENGIN- 
EER with specialist experience of cutting tool 
development and investigations into machining 
problems. The successful applicant will be respon- 
sible for practical tests and studies of production 
difficulties. Commencing salary not less than £850 
p.a.—Please send details of career and qualifications. 
to BOX No. E9169, “* The Engineer.” A 


DESIGNER-DRAUGHTSMAN 


An experienced Designer-Draughtsman is 
required to work in an expanding design section 
specialising in materials handling equipment. 
Applicants should preferably have had experience 
in the design of one or more of the following 
groups of equipment :—Conveyors, screens, 
gantries, hoppers, chutes, special-purpose heavy 
vehicles ; however, candidates with suitable 
mechanical and structural design experience of 
a similar type will be considered. Academic 
qualifications required are Higher National 
Certificate in Mechanical Engineering, or equi- 
valent. A good salary will be paid, plus company 
productivity bonus and contributory pension 
scheme. G opportunity for promotion for 
man with the right experience and capable of 
leading a small design team. 

Candidates should apply in their own hand- 
writing, giving brief details of their experience to; 
QUALTER, HALL AND CO., LTD., 

P.O. Box 8, 
Railway Foundry, 
Barnsley. 


F2200 a 





DESIGN/DRAUGHTSMAN 
required by rapidly expanding engineering com- 
pany for new factory to be erected in East Anglia. 
The duties and responsibilities require a know- 
ledge of plant layout, mechanical handling, auto- 
matic feed mechanisms, coupled with general 
factory services. Previous experience in these 
fields essential and require qualifications to 
H.N.C, level. Knowledge of production engi- 
neering or time study would be advantageous. 
The post initially tenable in Essex and later in 
East Anglia. 


The company offer attractive working condi- 
tions and operate a part-contributory pension 
and life assurance scheme, and a salary com- 
mensurate with age, experience and qualifica- 
tions. 


Applications, giving full details of career 
should be made to Chief i » Roneo, Ltd 
Romford, Essex. 

E2202 a 


DRAUGHTSMAN experienced in the detailing 
and design of structural steelwork required b 

Company in the South of England. Only ‘hose with 
good experience of this type of work should apply. 
State salary required.—Reply to BOX No. E9213, 
“The Engineer.” A 
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DRAUGHTSMAN.-SECTION LEADER-re- 
quired, fully conversant with air-conditioning, dust 
and fume extract plants, hot water and steam piping. 
Higher National Certificate or equivalent preferred 
Progressive company, North-West Middlesex 

Write full details, BOX £547. L.P.E., Romano House, 
399/401, Strand W.C.2 £9240 a 


ENGINEERING INSURANCE. Applications 
are invited from Mechanical Engineers not over 
35 years of age, who, having served an apprenticeship 
with Crane and Lift Makers, have a sound theoretical 
and practical knowledge of Cranes, Lifts, Lifting 
Machines and their maintenance, and are qualified 
to Higher National Certificate standard, for a 
vacancy as ENGINEER SURVEYOR in the West 
Country. The position is permanent, pensionable, 
with salary scale of £735, rising to £1060 per annum, 
plus expenses and allowances. Apply in own hand- 
writing. BOX No. E9189, ** The Engineer.” A 


ENGINEERS FOR MIDDLE EAST 
(a) Qualified Engineers, with 10 years’ experi- 
ence engineering, construction and operation of 
pipeline, pump stations and tank farms 


(b) Mechanical Engineer, with 5 years’ experi- 
ence engineering and construction of pipeline, 
pump stations and tank farms 

(c) Mechanical Engineers, with extensive expe- 
rience construction of pipeline, pump stations 
and tank farms. 


Submit curriculum vitz, stating whether for 
(a), (b) or (c), to BOX No. 2101, c/o Charles 
Barker and Sons, Ltd., Gateway House, London, 
EC 4 


E9243 a 





ENGINEERS 
FOR SOUTH AMERICA 


Qualified English-speaking MECHANICAL 
ENGINEERS required for important positions 
in a large steam power station in South America 
Applicants should be corporate members of 
The Institution of Mechanical Engineers or 
hold a University engineering degree or Higher 
Nationa! Certificate. They must have at least 
five years’ experience in a responsible position 
in a steam station of SOMW or larger. 

The positions are interesting and permanent, 
and carry a generous starting salary up to 
14,000 per annum depending on experience. 

Ful! details should be given of age, education, 
qualifications and experience, and applications 
addressed to : Messrs. Mackness and Shipley, 
Consulting Engineers, Parliament Mansions, 
Abbey Orchard Street, London, $.W.1. Refer- 
ence 2409/C should be quoted 

Applications from abroad should be for- 
warded by airmail 


E9172 a 


FIRST CLASS DRAUGHTSMAN required East 
Angha Experienced General Engineering and 
Mechanical Handling. Good technical training and 
able to work with minimum supervision. Flat avail- 
able if required. First class conditions. Superannua- 
tion.—Apply, stating age, experience and salary 
required to Technical Director, BOX No. E9142, 
“ The Engineer.” A 


GENERAL ENGINEERING DRAUGHTS- 
MEN (Senior), having experience in Machine 
Design and Works Layouts. A knowledge of works 
building design desirable but not essential. Tech- 
nical education to at least O.N.€ Some assistance 
will be given with regard to house purchase in cases 
of successful applicants who are married Write, 
giving details of experience and stating age and 
present salary, to the Personnel Manager, FERODO 
LIMITED, Chapel-en-le-Frith, Via Stockport. 

E9I8S a 


GENERAL FOREMAN 
MACHINE SHOP AND TOOLROOM 


A well-known engineering company in the 
West of Scotland are, at present, undergoing 
internal reorganisation to improve their facilities 
and equipment prior to expansion 

There is a vacancy for a General Foreman to 
manage the machine shop and toolroom, and 
applications are invited from suitable candidates 
not over 40 years of age, who must possess 
initiative and who are seeking a position with 
prospects for promotion 

Preference will be given to those with proved 
wganising ability, a sound technical training 
and the capability of retraining and instructing 
adult operators 

Contributory pension and free life assurance 
schemes in operation 

Reply, giving full particulars of previous experi- 
ence in chronological order, together with details 
of technical training.-_BOX No. E9250, “ The 
Engineer 


GOOD TOOLMAKER MECHANIC RE- 
QUIRED for Zip Fastener manufacturers. Salary 
£17 10s.—-Write details to BOX No. E2197, “ The 
Engineer,” or ‘phone REG 3516 A 


MAINTENANCE ENGINEER 
heavy chemical works in East London Experience 
with planned maintenance procedures desirable 
Age 30/45. Staff superannuation and profit-sharing 
schemes. — Write, BOX Z.S.596, Deacons Advertising, 
36, Leadenhall Street. E.C.3 E9235 a 


MECHANICAL AND CIVIL ENGINEERING 
ORAUGHTSMEN required for a drawing-office 
engaged on al! types of work connected with mining, 
quarrying, hydraulics and industrial building con- 
struction. A superannuation scheme is in operation. 
-Appiication, stating qualifications, experience and 
salary required, should be made to The Chief Engi- 
neer. MESSRS. ENGLISH CLAYS LOVERING 
POCHIN AND CO., LTD., 14, High Cross Street, 
St. Austeli, Cornwail 272 


required for 


E9272 a 


THE 
SITUATIONS VACANT 


MECHANICAL ENGINEERS required for 
highly interesting new design and development 
work in the field of Converting Machinery for 
Paper and Board. Previous experience in this 
field, though desirable, is not essential but 
successful candidates must have solid academic 
and practical engineering background with 
sound knowledge of design, and be able to 
produce as well as evaluate new ideas. Modern 
works in S.W. London. Pension scheme. 
Good salary.—Applications, which will be 
treated in confidence, should include full par- 
ticulars of training and experience.—Reply 
BOX No. E9174, * The Engineer.” A 





PRODUCTION MANAGER 
required by 
large heavy engineering establishment, Glasgow, 
to be responsible for all methods of production, 
ratefixing and time study. Preference will be 
given to candidates who have a wide experience 
with production methods in light fabricated steel 
structures. Reply, stating full details of training 
and experience. Salary £2000 to £3000, depend- 
ing on experience and ability 
BOX No. E9248, ** The Engineer.” 





PROJECT ENGINEER 
An opportunity is offered to a First-Class 
Project Sales Engineer in a large, old-established 


Midlands engineering company. The duties are 


in connection with controls schemes embodying 
hydraulic and pneumatic equipment and covers 


complete quotations. The applicant should be 


experienced in sales and outside Customer 


contacts 
BOX No. E2199, “The Engineer.”’ 
A 


QUALIFIED CIVIL ENGINEER required by 
Consulting Eneineers. for position of ASSISTANT 
RESIDENT ENGINEER, to supervise construction 
of Port Works at Port Sudan. Salary according to 
experience and qualifications, married quarters 
available with heavy furniture, cost-of-living allow- 
ance and bonus. Duration about sixteen months. 
-Write, stating age and experience, to COODE 
AND PARTNERS, 2/8, Victoria Street, London, 
SW. E9192 a 


QUALIFIED STRUCTURAL ENGINEER re- 
quired for precast concrete structure specialists 
based in S.E. England. Knowledge and experience 
of this type of work essential. The position offers 
scope for initiative, keenness and ambition and is 
suitable for a first-class engineer who wishes to work 
as an individual within a large organisation taking 
responsibility for own work.—BOX No. E9260, 
“* The Engineer.” A 


RESEARCH ENGINEER with University degree 
and some workshop experience required for two or 
three years’ experimental work into the stresses in 
steam pipework, with particular reference to advanced 
steam conditions. Previous training in research an 
advantage but not essential. Salary £600-£750 per 
annum with superannuation, according to age and 
experience.—Applications, with full details to 
Professor H. Ford, Mechanical Engineering Depart- 
ment, Imperial College of Science and Technology, 
London, S.W.7 £9264 a 





RESEARCH ENGINEER 


A vacancy exists in the Oil Seal Division of 
George Angus and Co., Ltd., for a qualified 
ENGINEER to work on fluid sealing problems 
Applications are invited from men with initiative 
and ability, with B.Sc. Degree in Mechanical 
Engineering, and who have had workshop train- 
ing in fitting and machine shops, together with 
several years’ industrial experience in design 
development or research. Actual experience in 
fluid sealing is not essential. This post, which is 
located in a modern, well-equipped factory, 
carries attractive staff conditions, including 
superannuation and bonus schemes, and con- 
sideration towards housing assistance.—Written 
applications should be sent in confidence to the 
Personnel Manager, GEORGE ANGUS AND 
COo., LTD., Oil Seal Division, Coast Road, 
Wallsend, Northumberland 


E9237 a 


SCIENTIST required at the NATIONAL COAL 
BOARD'S MINING RESEARCH ESTABLISH- 
MENT WORTON HALL, ISLEWORTH, 
MIDDLESEX, to take charge of a group investigat- 
ing the factors governing the successful working of 
coal seams by coal ploughs and allied machinery. 
The work will embrace both laboratory experiments 
and field trials. Good Honours Degree in Physics or 
Mechanical Engineering required. Appointment 
superannuable and salary according to qualifications 
and experience would then scale £1487-£1964 (male). 

Write for application forms to the Personnel 
Officer (X1318D) at the above address, which should 
be returned by the 10th of December, 1958 

E9271 


TECHNICAL ASSISTANTS required for work 
on aerodynamic problems, associated with the 
design of propellers, air turbines, flow control 
systems, &c., for advanced aircraft projects, including 
V.T.O.L. types. Applicants should be of Degree 
standard.—Reply to the Personnel Manager, Rotol 
Limited, Gloucester E9279 a 


ENGINEER 


SITUATIONS VACANT 


SENIOR CIVIL ENGINEERING ESTIMATOR 
required for national firm of Building and Civil 
Engineering Contractors, at their Edinburgh office. 
Applicants, aged 35 to 50, should have wide experience 
of tendering for large civil engineering contracts. 
Salary according to qualifications and experience 
and the position offers scope for advancement to 
the right person. The company operates a con- 
tributory pension scheme.—Write, giving full par- 


ticulars, salary required, and quoting reference 
CV.1.1/324/58, to Secretary, Holloway Bros 
(London), Ltd., 157, Millbank, S.W.1 E9280 a 


STAVELEY RESEARCH DEPARTMENT 


The following two vacancies exist in the 
Staveley Research Department 


(1) An ENGINEER, with predominantly a 
MECHANICAL background and an Honours 
Degree in Science or Engineering 

The successful candidate would fill a senior 
post in a new research organisation associated 
directly with an important basic industry whose 
advancement is vital to the national economy. 

Applicants should be interested in both direct- 
ing and carrying out experimental and theoretical 
investigations on the dynamics of mechanical or 
hydraulic systems. 

The work is ultimately concerned with the 
introduction of automatic control and applica- 
tion of advanced technology to machine tools. 
This will involve a complete reassessment of their 
fundamental structural and transmission charac- 
teristics, and candidates with previous experience 
either on vibration problems or control systems 
would find this experience invaluable 

A salary up to £1400 p.a. is envisaged for this 
post. 


(2) A GRADUATE ENGINEER, to work on 
automatic control systems, and electro-mech- 
anical devices. 
Preferable experience would be in one or more 
of the following :— 
(a) System synthesis and analysis 
(b) Design and development of electronic 
control circuits. 
(c) Design and development of 
mechanical elements 
(d) Measuring techniques 


electro- 


Both posts carry attractive superannuation 
conditions. 
Please apply : 
The Director of Research, 
Staveley Research Department, 
Clapham, BEDFORD 


E9247 a 





TECHNICAL ASSISTANTS. Applications are 
invited from young Engineers or Technicians to assist 
in the development of an industrial engineering 
division. Applicants should have experience in deal- 
ing with the technical problems of operational analysis 
and methods as applied to one or all of the following: 
Machine shops, fabricating and erection departments 
of a medium/heavy engineering industry. Qualifica- 
tions H.N.C. (Mech.) minimum or equivalent. Age 
25/35. Attractive and interesting appointments 

Applications in writing, with relevant details in con- 
fidence, stating approximate salary required, to 
Personnel Manager, Ruston-Bucyrus, Ltd., Excavator 
Works, Lincoln E9244 A 





THE MOTOR INDUSTRY 
RESEARCH ASSOCIATION 

Applications are invited from GRADUATE 
ENGINEERS with research experience for a 
senior post in a modern and well-equipped 
Engine Laboratory engaged on applied research 
for the motor industry. Salary in range £1500 
£1750 p.a. according to experience ; Super- 
annuation Scheme. 

Applications, giving full particulars of qualifi- 
cations and experience, to be addressed to 
Director, the Motor Industry Research Asso- 
ciation, Lindley, Nr. Nuneaton, Warwicks. 


E9265 a 





WORKS SUPERINTENDENT 


required for factory in the West of Scotland, at 
present engaged in light mechanical and struc- 
tural engineering. 

Candidates, preferably between the ages of 35 
and 40 years, should be conversant with modern 
management techniques and control systems 
The successful candidate must be a sound pro- 
duction engineer, with a good technical back- 
ground and knowledge of modern developments 
in the manufacturing field. He must be able to 
delegate responsibility to his subordinates. 
Preference may be given to candidates with pre- 
vious experience, which includes light electrical 
production techniques, and who are members of 
the Institution of Production Engineers or a 
similar professional body 

Contributory pension and free life assurance 
schemes in operation. 

This position gives scope for further advance- 
ment with an expanding organisation 

Reply, giving full particulars of previous expe- 
rience in chronological order, together with 
details of technical training.—BOX No. E9251, 
“The Engineer.” 


A 


WORKS ENGINEER required by a well-estab- 
lished paper converting company in North-West 
London. Candidates should be between the ages of 
30 and 40. They should have a sound practical expe- 
rience of mechanical engineering and a good working 
knowledge of steam and electrical services. Salary 
will depend on experience and qualifications, but will 
be in the region of £1000 a year. Apply at first in 
writing, giving details of previous experience.—BOX 
No. E9263, “ The Engineer.” A 
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have been retained 
to advise on the 


appointment of an 


INDUSTRIAL 
ENGINEER 


for the factories in Northern Ireland of 


a company engaged in the food 


processing industry. 
The Industrial Engineer will be 
responsible to the Financial Controller 
for investigating and advising on 
production methods, for establishing 
time standards and job specifications, 
for labour cost control procedures 
including incentive schemes and for 


setting cost standards in three factories. 


Applicants should be qualified in either 
cost accounting or engineering and 
must have been trained in modern 
work and method study procedures 
and techniques. Experience of canning 
food 


particularly relevant but is not essential. 


processes in the industry is 


Initial salary £1,400 plus car. Preferred 


age 35 to 40 


No information will be disclosed to 
our clients until candidates know their 
identity and have given permission after 
personal discussion. Please send brief 
details in confidence, quoting reference 


G.1355, to G. K. Dickinson. 


MANAGEMENT SELECTION 
LIMITED 
17, Stratton Street, London, W.1. 


E134 4 








WORKS MANAGER 


Applications are invited for the appoint- 
ment of Works Manager with a well-known 
company in Surrey (London fringe) engaged 
in the manufacture of machines and equip- 
ment for the Plastics Industry. 


Candidates—between 35 and 45—-must 
have passed a_ Satisfactory mechanical 
engineering apprenticeship and have pro- 
gressed to a position of responsibility, pre- 
ferably as Works Manager or Production 
Manager. 


The post offers excellent prospects to a 
man with ability to organise and maintain 
economic production, and the successful 
candidate will be directly responsible to the 
General Manager 


All applications will, of course, be treated 
in confidence 


Please write, giving age, experience, 
qualifications and salary required.—BOX No 
E9241, ** The Engineer.”* 

A 











STOTHERT & PITT LTD., 
ENGINEERS, BATH. 


A vacancy exists for a 
DESIGNER experienced in 
the development of CON- 
CRETE MIXERS and 
BATCHING PLANTS. 
Good salary according to 
experience. Excellent pros- 
pects. Age about 28/34 years. 

Apply in writing to Chief 
Engineer, Contractors’ Plant 


Department, Stothert and 
Pitt, Ltd., BATH, Somerset. 
E9259 a 
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BRITISH OXYGEN ENGINEERING LIMITED ENGINEERING NO. 734918, entitled “REMOVABLE ARCH 


SECTIONS FOR INDUSTRIAL HEATING 
MECHANICAL DEVELOPMENT DRAUGHTSMAN to ensure practical working im Great rissin— 


Enquiries to Singer, Stern and Carlberg, 14 E, 




















with O.N.C. or H.N.C. in Mecha- Jackson Bivd., Chicago, 4 Illinois, U.S.A £9194 
ENGINEERS nical Engineering and good general ree b> Sench stry OF BRITISH PATENT 
x ‘ . 715,619, entitled “ Metal W ac 

; . experience in factory service plant and Optical Srakeetion Phan Thelen smn 

Applications are invited from Mechanical Engineers to join a Team and production plant layout and same for Licence or otherwise to ensure practical 

engaged on development work for Plants operating at low temperatures. ¥ working in Great Britain.—Inquiries to Singer, Stern 

The work offers considerable scope to Engineers who wish to enlarge design, required for London Office. and Cariberg. 14, E. Jackson Boulevard, ¢ hicago, 4, 

their experience in new fields of endeavour, and will involve the design 5-day week, contributory pension c —e" 

of new processes and components, including pressure vessels, various fund, excellent working conditions BRITISH PATENT NO. 731,302." IMPROVE- 

Be ber Pe ae MENTS IN A PROCESS FOR THE PRODUC- 
types of machinery and heat exchangers. | 3 ac 9 

: : vn | and canteen facilities. TION OF CHAINS.” Owners desire commercial 

Qualifications to the standard of a good Degree or equivalent are exploitation on reasonable terms by Licence or Sale 

required and/or previous experience on plant development work. Apply in writing, giving age, ; ~ ae H. D. FITZPATRICK & CO. 

. 2 Z F / G , 
Excellent salaries and conditions of service are offered and assistance experience, qualifications, salary ee ane te Sie dee Dea eee 
with HOUSING may also be given. | required, to : * "E9276 4 
Applications, giving full details, should be sent to: The Secretary, 
Employment Officer, (E/C. 1184) acca ng mma FOR HIRE 

BRITISH OXYGEN ENGINEERING LIMITED | 33, Grosvenor Place, London, LATTICE STEEL. Erection Masts (light and 

S.W.1. heavy), 30ft. to 150ft. high, for immediate hire.— 

Angel Road, Edmonton, London, N.18 £ £9252 a Bellman’s, 21, Hobart House, Grosvenor Place, 

See es sabty. ____ E9266 a S.W.1. (Phone SLOane 5259). E103 « 


























BUSINESS OPPORTUNITIES | 
| BOOKS and PUBLICATIONS SENIOR DRAUGHTSMEN MANAGING DIRECTOR RETIRING invites 


applications from qualified Engineer with technical 
and/or commercial experience and finance to purchase 
major shareholding —BOX No. E2178, “ The 










































































a , experienced in bulk mechanical Engineer.” ° 
INDUSTRIAL LAW P 
By H. Samuels, M.A. Sth Edition. A book that is renowned as handling or foundry work : 
a clear-cut and concise guide to the complexities of industrial law = ? " . ae . 
& and the intricacies of industrial relations. New and up-to-date : i ” SUB-CONT RACTING 
edition. 21/— net. Superannuation Scheme. Five- 
) eter can save your porous castings, 
‘ONE 7 . y ‘ | ; ° ferrous or non-ferrous, b 
PITMAN GENERAL FIRE HAZARDS AND FIRE day week. Apply to MARCO process ; sample cating GUO t ALLER aa 
e PREVENTION Pree gn bs —_ Harrow Viaduct, 
; ie sti ' . . arrow, Mi x (Ph 1178). ’ 
By J. J. Williamson, F.C.1.L., etc. 4th Edition. For its fourth CONV EY OR & ENGINEER- . Se 
BOOKS 7 edition this well-known work has been revised to deal with recent a ae wr trance + >! —_ 
legislation and regulations, the introduction of additional fuels . = ‘ up to 8ft. by or 6ft. diameter.—ARMYTAG 
» end resultant hazards. Of ereat use to everyone connected with ING COMPANY Ltd., Lynn BROS. (KNOTTINGLEY), Ltd., The Foundry, 
fire prevention. 20/— net Knottingley, Yorkshire (Telephone: Kanottingley 
Road, Leytonstone, Lond = ee 
— . = ‘ oh neetiiaimiis oad, eytonstone, ondon 
BENCH WORK AND FITTING 
By W. J. Peck, M.Eng., etc. 2nd Edition. Gives an all-round E.11. LEY 2254. ICIRNIFE CEC P ‘ siaeiias 
& survey of bench work generally It is especially intended for - BL SINESSES and PREMISES 
Government trainees and will help them to understand the 
Parker St., e fundamentals of engineering bench work and fitting. 8/6 net. pens? 4 
Kingsway, GEARS For Sale as a Going Concern 
@ by HE Merritt, M.B.E., D.Sc. 3rd Edition. A comprehensive 
London, WC2 and up-to-date work designed to meet the requirements of ss ele bars , ae HEAVY AND GENERAL 
mechanical engineers, draughtsmen and students. It embraces SITUATIONS WANTED 
= every important aspect in the classification of gears. 60/— net ENGINEERING BUSINESS 
Dbte ble ym all booksellers. = 
& ree ii as GRAD. 1.C.E. (32, married) seeks Overseas Post cocepyans 
about June. Experience includes civil design for FREEHOLD SINGLE STOREY WORKS 
major refinery and chemical works, also some 
marine work. Four years Trinidad oilfield in charge of 
——-———————— — - of civil work and transport. Due U.K. April.- 
“ Engineer,” c/o Royal Bank of Canada, Point 8,300 SQUARE FEET 


E2201 B 


A complete library Fortin, Taieidad, . 
in two volumes..” are 


PREVENTIVE MAINTENANCE Turnover about £15,000, Staff 10-20 
persons. 





CUT LOST PRODUCTION DUE TO 


BREAK-DOWN TIME Plant includes Centre Lathes, Planers, 
CUT REPAIR COSTS Shapers, Drills, Grinders, etc. 
EXTEND LIFE OF PLANT further information from : 
Engineer with practical experience in_ this HENRY BUTCHER & co 

essential feature of economic production now <i " 

73, Chancery Lane, London, W.C.2., 


available as Consultant. 
Write, BOX No. E2203, * The Engineer.” HOLborn 8411. 


E9245 1 








Engineers Year-Book 


Edited under the direction of the Editor of “The Engineer’ 


1959 (64th Edition) 30 MILES NORTH OF LONDON 


WILL BE PUBLISHED IN DECEMBER 





Freehold Single Storey Railside 
82/6 (ius postage 2/6) FACTORY or DEPOT with OFFICES 


% 3,000 pages covering modern theory and practice Floor Space 102,000 Square Feet 
in all branches of engineering. No other single 
publication devoted to engineering covers a com- Ground Area 11 Acres : 


parable range of subjects so concisely. 


ORDER YOUR COPY NOW FOR SALE with VACANT POSSESSION 
Obtainable direct from the publishers or through your local booksellers id E N RY BUTCH — R & co. 
Kempe’s Engineers Year - Book 73 Chancery Lane, London, W.C.2. 


28 Essex Street, Strand, London, W.C.2 Telephone HOLborn 8411. 
Telephone: Central 6565 





E9249 L 
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MACHINERY Ee te. (WANTED 


PNEUMATIC 3CWT. POWER 
REQUIRED, I7in. clear space 
3-phase supply.—Full particulars and price to -_ 
No. E9184, “* The Engineer.” 





FOR SALE 











RAILS FOR SALE 


100 tons NEW SLIGHTLY DEFECTIVE B.H 
RAILS, 95 Ib. yard, chiefly 60ft 
100 toms SLIGHTLY DEFEC eve F.B. RAILS, 


109 Ib. yard, chiefly 60ft. length 
100 tons NEW SLIGHTLY 
RAILS, 91 Ib. yard, chiefly 42ft 
400 tons GOOD SECOND-HAND B.H. RAILS, 
80/85 Ib. yard, B.S. Section, chiefly 60ft 
- 100 tons SECOND-HAND BULL- - ad RAILS, 
90/95 Ib. yard, chiefly 44ft. 6in. leng 
50 tons NEW SLIGHTLY DEMEC “TIVE F.B 
RAILS, 93 34 Ib. yard, chiefly 41ft. 
200 tons NEW PERFECT F.B. RAILS, 75 Ib. yard, 
R.B.S., chiefly 45ft. lengths 
1500 tons UNUSED BUT STOCK RUSTY F.B 
RAILS, 75 Ib. yard, R.B.S., chiefly 36ft 
DEFECTIVE F.B 


DEFECTIVE F.B 


50 tons NEW SLIGHTLY 
RAILS, 80 Ib. yard, Revised B.S. Section, lengths 
chiefly 40ft 

200 tons SECOND-HAND F.B. RAILS, about 
60 Ib. yard, 24ft., 27ft. and 30ft. chiefly 

10 tons SECOND-HAND COACH SCREWS, 


6tin. by Ijin., Standard Railway Pattern 

50 tons MILD STEEL FLAT, Sin. by 4in., new but 
stock rusty, 15ft. to 26ft. chiefly 

WARD'S ALSO HAVE LARGE STOCKS OF 
ALI CLASSES OF OTHER RAILWAY 
MATERIALS 


THO* W. WARD LTD. 


SHEFFIELD 
“ Forward.” 
E216 G 


ALBION WORKS - - - 
"Phone : 26311 ‘Grams 





FOR SALE 
$340-ton HYDRAULIC RUBBER DIE PRESS 


by John Shaw, rubber pad 6ft. by 4ft., with 
self-contained Pumping Equipment. 
2000-ton HYDRAULIC FORMING AND 


DRAWING PRESS, die cushion, 12ft. 6in. 
by 7ft. 6in., with self-contained Pumping 
Unit. 
800-ton HYDRAULIC FLANGING PRESS 
by Hydraulik, Duisberg, 3 main rams, 4 vicing 
rams, table 16ft. dia., daylight 10ft. 
£0040n HORIZONTAL EXTRUSION PRESS 
for sections with self-contained oil Pumping 
Unit 
ABOVE ARE SELECTED ITEMS FROM 
OUR LARGE STOCK OF HEAVY PRESSES. 
REED BROTHERS (ENGINEERING), LTD., 
Replant Works, 
Woolwich Industrial Estate, 
London, S.E.18 
Telephone : Woolwich 7611/6. 


E9199 Gc 





MERCURY TRACTOR cquipped with Buffer 
Beams, suitable for shunting operations. Power 
unit—Morris Petrol Engine, 25 h.p. (R.A.C.). This 
is a reconditioned engine fitted in August, 1957 
The vehicle is fitted with pneumatic tyres as follows : 
27 x 6 twin at rear, and 23 5 single at front 
The tractor is in good working order and still being 
used 

The Trailer unit is an ex-R.A.F. 10-ton bomb 
trolley with a 20ft.—10in. wheel base and a present 
carrying capacity of 8 tons because of the heavy 
duty fabricated platform which was added to the 
trailer when purchased from M.O.S. Disposals 
The trailer is fitted with 4—10°50 x 13 pneumatic 
tyres 

Inspection invited by appointment with Appleby- 
Frodingham Stee! Co. Reference P/EB, Scunthorpe, 
Lincolnshire E9155 G 





A.C. ELECTRIC OVERHEAD 
TRAVELLING CRANES 


capacity Aabacas, 3-motor Type, 
31 ft. span, 20ft. lift., new 1953 
47ft. 9in. span, 24ft. lift, 


T4-ton cabin- 


controlled, 


S-ton Anderson Grice, 
new 1942 

3-ton Anderson Grice, 36ft. 3in. span, 24ft. lift, 
new 1942 


2-ton Morris, 28ft. 6in. span, 16ft. lift, new 1942 


200 h.p. Sentinal Steam Shunting Locomotive, new 
oil-fired (3 


1956, type 0-6-0, standard gauge, 
available) ‘ 
600 h.p. totally enclosed, Double Reduction Gear, 

Oil-cooled, ratio 750/38-7 r.p.m., new 1942 by 
Turbine Gears, Ltd 

F. BURRILL & CO., 

235a, Cathedral Road, 

Cardiff. Tel. : 26100 E9123 G 








WEBSTER AND BENNETT 
36IN. VERTICAL BORER 


Swings 384in., twelve speeds 10°4-199°4 r.p.m 
M.D. 400/3/50 
H. BELL (MACHINE TOOLS), LTD.., 
WALTER STREET, LEEDS, 4 
E105 « 





Prompt despatch 


NISSEN TYPE HUTS for sale 
also “ Romney” 


wide huts ; 


of 16ft., 24ft. and 30ft. ts r 
Huts, 35ft. wide, and “* Blister Hangars, 86ft. 6in. 
and 91ift. wide. These buildings are in various 


lengths and comprise steel framework with gal- 
vanised corrugated steel sheeting.—Full details from 
Dept. 115, J. Thorn and Sons, Ltd., Brampton 


Road, Bexleyheath, Kent (Tel Bexleyheath ore 
G 


HAMMER 
type, 420-voit, 


FOR SALE 


FRED WATKINS 
(ENGINEERING), LTD. 





BOILERS.—Cochrane Vertical (New), 

8ft., 7ft. 6in., 7ft. and 6ft. in dia., 100 

reconditioned 8ft. 6in. down to 3ft. 
dia. ; Economic 4ft. to I1ft. 6in. dia., including 
new 7ft. and 8ft. dia., 150, 180 and 200 Ib. w.p. ; 
300 reconditioned Vertical Crosstube, all sizes. 

AIR COMPRESSORS.—Two Belliss & Morcom 
2500 c.f.m., 100 p.s.i.. 550 h.p. motors; also 
Broomwade 500, 400, 300, 200 and 130 c.f.m. all 
motorised ; and several others of various makes 
and capacities 

200 AIR RECEIVERS, stocked up to 9ft. dia., 100 
to 500 Ib. pressure 

ELECTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 100 h.p. 

MOBILE ROAD CRANES.—10-ton Lorain, lorry 
mounted, 30ft.-70ft. extendible jib; 10-ton 33 
R.B. track mounted, 40ft. jib ; 84-ton Ransomes 
Petrol/Electric, 21ft. jib; 6-ton Coles Diesel 
Electric, pneumatics, new 1948 (2); 6-ton Coles 
Diesel/Electric, solids; 4-ton Coles Diesel 
Electric, solids, 1945 ; 4-ton Jones KL44, diesel, 
1950; 3-ton Jones “Super 40” diesel, pneu- 
matics (3); 2-ton Jones “Super 20” diesel, 
pneumatics ; 2-ton Neals diesel, pneumatics 

DERRICK CRANES.—10-ton Anderson Grice 

steam, 120ft. jib ; 7-ton Rushworth, hand, 30ft 

jib; 5S-ton Wilson Electric, 70ft. jib; 14-ton 

Anderson Grice, hand, 40ft. jib. 

AIL CRANES.—18-ton Brownhoist 

jib 10-ton Coles steam, 40ft. jib ; 8-ton Wilson 

steam, 35ft. jib; S-ton Smith, SOft. jib (2); 

S-ton Cowan Sheldon, S0ft. jib; 5S-ton Grafton 

diesel, 38ft. jib 


STEAM 
8ft. 6in., 
150 Ib. w.p. ; 


steam, SOft. 


x 


LOCOS.—Fowler diesel, 150 h.p. (2); Ruston 
diesel, 80/88 h.p., new 1942; Bagnall I4in. by 
22in., two oil fired, one coal; Peckett steam, 


Jin. by 12in., 1941; also 3 miles track, 24in 
gauge Bogies, Turnouts, &c. 

STEEL PIPING.—50,000ft., 2in. Galvanised, new ; 

8in. seamless ; 


60,000ft., 3in. black, new ; SOOOft., 

1000ft., 12in. seamless ; SOOft., I4in. seamless ; 
400ft., 18in. riveted ; 280ft., 2lin. o.d. welded 
flanged ; 3800ft., 2lin. seamless flanged ; SOOft., 
24in. riveted ; 1450ft., 27in. o.d. welded flanged ; 
216ft., 48in. riveted ; 216ft., 60in. riveted. 


CAST IRON PIPES.—Large stocks all sizes up to 
24in. flanged and s.s. Immediate delivery 

VALVES.—Exceptional Surplus Ministry Lot New 
Stainless Acid Cocks and Valves, over 5000, imme- 
diate delivery, below makers’ prices. Large stock, 
all sizes, Parallel Side Sluice, Gunmetal, Reducing 
and Check Valves. List on request. 

STORAGE TANKS.—300 cylindrical and rectangu- 
lar up to 12,000 gallons, for oil and petrol, also 
sectional steel and cast iron up to 50,000 gallons 

MACHINE TOOLS.—Scriven Plate Bending Rolls, 
14ft. by jin Robertson Straightening Rolls, 
8ft. 6in. by din. ; Berry Bending Rolls, 7ft. by 4in 
Tangye 200-ton Hydraulic Vertical Straightening 
Press, 1Sft. by 3ft. table ; Herbert 3ND Miller, 
6lin. by 1Sin. table ; Pels Punch and Shears, jin. 
capacity ; nine new 2 cwt. and 1 cwt. Pneumatic 
Hammers; Bliss 14T Tapering Press; Bonn 
Hydraulic Tube Bender up to 20ft. by 4in. bore ; 
Bigwood geared Bending and Straightening 
Machine up to 12in. by 6in. R.S. Joists ; 150-ton 
Rhodes Double Crank Power Press ; two 40kVA 
Spot Welding Machines ; Wire Drawing Machine, 
3 die, up to gin. copper ; SOkW Electric Furnace, 
1000 deg. Cent., chamber 54in. by 30in. by 2lin. 


SLING ENGINEERING WORKS 
COLEFORD, GLOS. 
Phone : Coleford 2271/2. E106 G 





FOR SALE 


$-ton Coles diesel-driven self-propelled Mobile Crane 
on pneumatics. 

5-ton Morris Versatile diesel/elec. Mobile Crane on 
solid rubber tyres. 

5-ton Smith Steam Loco. Crane, 4ft. 84in. gauge, 
35ft. jib, new 1949. 

6-ton Rapier Super pet./elec. Mobile Crane on solid 
rubber tyres. 

6-ton Rapier Standard pet./elec. Mobile Crane on 
solid rubber tyres. 

# cu. yd. Rapier 410 diesel-driven Excavator with 
4-purpose or dragline equipment. 

# cu. yd. Rapier 423 diesel-driven Excavator with 
shovel equipment. 

1 cu. yd. Rapier 440 diesel-driven Excavator with 
shovel or dragline equipment. 


WILLIAM G. SEARCH, LIMITED, 


WHITEHALL ROAD, LEEDS, 12. 
Tel.: 639081 (10 lines). 
SEARCH (LIVERPOOL), LIMITED, 
HAMMOND ROAD, 
KIRKBY TRADING ESTATE, LIVERPOOL. 
Tel.: Simonswood 3361 (5 lines). meen 
28923 G 





CHURCHILL REDMAN 241N. SURFAC- 
ING, BORING AND SCREWCUTTING 


LATHE 
Swing 38in. by 19in. in gap, 16 spindle speeds 
14/408 r.p.m., quick change gearbox for 
threads 3 to 46 T.P.L. 


F. J. EDWARDS, LTD., 

359-361, EUSTON ROAD 

LONDON, N.W.1 
EUSton 4681 and 3771 


Phone 


£9230 G 





UNIVERSAL TESTING 
MACHINE, type 1472, capacity 0-50 tons. Com- 
plete with “ Electraulic Pump,” and ancillary 
electric equipment. Almost new condition. Attrac- 


ONE “AVERY” 


tive price 
G. E. SIMM (Machinery), 
Tel. No 


Lid., 27, 
64436. 


Broomgrove 


Road, Sheffield, 10 £9232 G 





FOR SAL E 


VALES PLANT REGISTER LIMITED 
OFFER FOR IMMEDIATE SALE 
NEALS I-ton “D” CRANE, 20/30ft. swan-neck 
sectional jib, Ruston !-VSH engine, on pneu- 
matics, D100 series. New 1946. Good condition. 

-7S0 


JONES Super 20 MOBILE CRANE, 24ft. jib, Lister 
Diesel engine, on solids. G.W. order 400. 

NEALS “NM” 2-ton MOBILE CRANES, 20ft. 
jibs, Ruston engines, on pneumatics. New 1948/49. 
V.G. condition. £700 each 

JONES Super 40 3-ton MOBILE CRANE, 24ft 
channel jib, SC40680 series, on pneumatics, Turner 


Diesel engine Generally overhauled and 
repainted. £975 

ANDERSON GRICE 3-ton Electric DERRICK 
CRANE, 120ft. jib, S.L.I. “ As new.’ £1600. 


JONES KL44 4-ton CRAWLER CRANE, S0ft. jib, 
Ruston Diesel engine. New 1950. Overhauled 
£1850 

BUTTERS 5-ton Electric Single-Motor DERRICK 


CRANES, 105/110ft. jibs. New 1948/49. Good 
condition 
SMITH 5-ton Steam LOCO. CRANE, 4ft. 84in 


gauge, 35ft. jib. New Mid-1949. Good order 

COLES 6-ton Diesel/Electric MOBILE ¢ RANE, 
30ft. cantilever jib, on pneumatics. New 1957 

BUTTERS and ANDERSON GRICE 7-ton Electric 


DERRICK CRANES, 100/120ft. jibs From 
£1750 each 

ANDERSON GRICE 10-ton Steam DERRICK 
CRANE, 120ft. jib. V.G. condition 

COLES 10-ton Fully MOBILE CRANE, 30/40ft 
jib, Perkins Diesel engine, on pneumatics. New 
1955. Perfect condition. £5350 

COLES 124-ton Fully MOBILE CRANE, 45/80ft 
jib. New 1950. £5500 


For a comprehensive list of Plant for Sale and Hire, 
send for Vales’ free monthly Plant Register 

Further details, 14, Lower Grosvenor Place, London, 
S.W.1 Telephone : ViICtoria 7531, 3501, 8080 
9886. (15 lines) E107 G 





HYDRAULIC PRESSES 


350-ton BRADLEY and TURTON 4-COLUMN 
DOWNSTROKE, ram 1Stin. dia., 404in. between 
columns 

200-ton FAWCETT PRESTON 4-COLUMN 
DOWNSTROKE, ram 20in. dia., stroke 24in., 
26}in. between columns 

190-Ton SHAW 4-COLUMN UPSTROKE 


dia. by 17in 
36in 


PLUNGER PRESS, main ram 19in 
stroke, downstroke plunger ram 8in. dia., 
between columns 


150-ton BRADLEY and TURTON 4-COLUMN 
DOWNSTROKE, ram !7in. dia., stroke 18in., 
36in,. between columns 

50-ton HAND-OPERATED ARBOR PRESS, 
ram Sin. dia. by 12in. stroke, between frames 42in., 
Suitable for removing ball race pinions, axle 


Straightening, &c 


THO* W. WARD LTD. 


ALBION WORKS - - - SHEFFIELD. 
"Phone ; 26311 *Grams : “ Forward.”’ 
E215 G 





CONTINUOUS AMMONIA DEVELOPING 
MACHINE 
One Hall Harding “* Ammonax.” 
42in. width. 
Developing speed 12ft. per minute 
230V. single-phase. 
In good condition. 


BOX No. E2198, ** The Engineer.” G 





SPECIAL! FOR IMMEDIATE SALE 
Unused North British 100 h.p. Diesel Flameproof 
Locomotive, 2ft. 6in. or 3ft. Oin. gauge, weight 15 
tons, max. tractive effort 8400 Ib., Crossley engine. 
Price and full details on application Vales Plant 





Register, Limited, 14, Lower Grosvenor Place, 
London, S.W.1. Telephone : ViCtoria 7531, 3501, 
8080, 9886 (15 lines). E108 Gc 
35-TON ELECTRIC PORTAL WHARF 


CRANE built 1945. 
85ft. height of lift 


35 tons at 60ft. fixed radius, 
Rail gauge 40ft., admitting 3 
lines of standard gauge track. Electrics 440/3/50 
with Ward Leonard Generator.—REED 
BROTHERS (ENGINEERING), LTD., Replant 
Works, Woolwich Industrial Estate, London, S.E.18. 
Telephone : Woolwich 7611/6 E9138 G 


FOR SALE 


600 


TWO Pneulec 1500 Ib. Jar Roll-Over Pattern DRAW 
MOULDING MACHINES, turnover plate 26in. 


by 48in., pattern draw 14in., box depth 164in. 


TWO Coleman-Wallwork type R2 CORE BLOW- 
ING MACHINES, corebox !4in. by 17in. by 10in. 
Buell Pulvex C type COAL PULVERISING MILL, 
with driving motor, fans 


4 ton per hour capacity, 
flame burners, &c. 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12 
Tel.: Shepherds Bush 2070 ; and 
STANNINGLEY, Nr. LEEDS 
Tel.: Pudsey 2241 





ARC WELDERS.—Immediate delivery- 
welders have stood the test of time. 
480 amperes from latest light weight portable from 
200/230 amperes, weighing only 78 Ib. 
tyred heavy weights 
Road, London, N.W.1 (GUL. 6066). 





HIGH CLASS 
New and Rebuilt 


MILLING MACHINES 
At Competitive Prices 
VERTICAL 
V3 MASERATI, new, high-speed dial sliding 
and swivelling head, multi-motor drive, 
rapid power traverse in all directions by 
separate motor, table working surface 
§9in. 13}in., capacity 354in Ilin 

184in., 20 spindle speeds 18-2000 r.p.m. 
spindle motor 10 h.p. 

47V HERBERT, kneeless type, multi-motor 
drive, table 72in. « 17in., capacity 48in. by 
16in., maximum distance table top to 
spindle nose 23in., 16 spindle speeds 
21-750 r.p.m. 

CVM25 KENDALL & GENT (kneeless), 
circular table type, table diameter 30in., 
capacity 30in. * 26in 32in. 

28-60 CINCINNATI Vertical Hydro-Tel 
fixed height bed, single power control 
lever, stepless feed regulation, rapid power 
traverse, table working surface 83in. 
28in., capacity 60in. 30in., vertical 14in., 
16 spindle speeds from 52 1300 r.p.m 

PLAIN HORIZONTAL 

No. 2 CINCINNATI, medium speed, dial 
type, table working surface 48 }fin. x 12in., 
capacity 28in. 10in. 19in 

No. 4 CINCINNATI, medium speed, dial 
type, table working surface 74jin 16in., 
capacity 42in. x 14in. x 20in. 

No. 2B BROWN & SHARPE Standard 
Plain, table working surface Sljin. x 
1! tin., capacity 28in. 10in. * 184in. 

VPF2 PEDERSEN, table working surface 


Slin. x 12in., capacity 32in. = Qin. 
18in. (New.) 
UNIVERSAL 
S2 CRAVEN, table size 5S5in. 13in., 
capacity 36in. x 10in. x 16in. 
IN PARKINSON, table size gn 104in., 


capacity 2Sin. x Yin. » 
PRODUCTION 

3/36 CINCINNATI Plain Hydromatic, table 
size S2jin. x 1Sin., travel 36in. 

4/48 CINCINNATI Plain Hydromatic, table 
size 774in. x 164in. travel 48in. 

VARIOUS 

ASQUITH Mode! H.K.5 Horizontal Duplex 
Head Keyway and Cotterway Milling 
Machine for keyways up to 3}in. x 15in., 
table working surface 60in. x 10tin. 

Your inspection is coraially invited. 

We specialise in rebuilding the heavier types 
of machine tools and would welcome your 
inquiries. 


SOAG MACHINE TOOLS LTD,, 


JUXON STREET, ee LONDON, 

‘Phone: | RE L iance 7201. 

Sotoolsag, London, S.E.11. 
E213 G 


‘Grams 








PRIME TINNED STEEL 
STRIP IN COIL 
Offers invited for total clearance 

of approx. 

20 tons 63” wide » 
10 tons 44” wide x ‘015’ 

10 tons 34” wide x ‘015’ 
coils in original wrappings. 
W. WILSON & SONS 


(LONDON) LTD., 


114, NIGHTINGALE ROAD, 
LONDON, N.22. 
Tel. BOWes Park 8431 


‘O15’ 


Al 


F9193 G 





















DON'T KNOW 

WHICH WAY 

TO TURN? 
REMEMBER... 


WAROS might have i?! 


THOS. W. WARD LTD 
ALBION WORKS, SHEFFIELD 





E228 G 


Rentweld 
All sizes up to 


Up to rubber- 
Rentweld, Ltd., 94, Camden 
E9270 G 














Nov. 28, 1958 
AU CTIONEERS & VAL UERS 


Established 1850 


WHEATLEY KIRK 
PRICE & CO. 


& L. JUDSON, F.R.I.C.S., F.A.1. 
&. BEDDARD, A.1.MECH.E., F.A.L.P.A 


M. S. CHEAVIN, F.A.L 
G. E. GIBBS, F.A.L.P.A. 





SURVEYORS, VALUERS 
and AUCTIONEERS of 
FACTORIES, PLANT and 


MACHINERY 


FIRE LOSS ASSESSORS 





9, REX PLACE, LONDON, W.! 
Telephone: HYDE PARK 8844/5/6 (3 lines) 


JOHN FOORD 
& COMPANY 
VALUERS AND 
ASSESSORS 
OF WORKS, FACTORIES 


ENGINEERING PLANT 
AND MACHINERY 


56, VICTORIA STREET, 
LONDON, S.W.1. 





VICTORIA 2002/3/4 


Established Over a Century 











I FOR SALE 





RUSHWORTH Power-Operated, Double-Geared, 
Open-Ended Guillotine Shearing Machine, over- 
crank type, arranged for self-contained vee-rope 
motor drive, suitable for 380/440/3/50, capacity 
in mild steel 4ft. by fin. Weight approximately 
50 cwt. 

TWO BIGWOOD Type PBC 4-Roll, Motorised, 
Plate Bending and Straightening Machines, three 
rollers set pyramid fashion for bending and addi- 
tional fourth roller for flattening. Arranged motor 
drive 440/3/50, capacity 4ft. by gin., length of rolls 
533in Weight approximately 90 cwt. 

NEW BRUECK Type 20/1600 All-Steel, Motorised, 
Press Brake, geared steel plate construction, 
arranged motor drive for 400/440/3/50, maximum 
pressure exerted 20 tons, former capacity 63in. by 
tin. Weight approximately 36 cwt. 

NEW MUBEA All-Steel Construction Bar and Angle 
Shear, enclosed flywheel and gears, motorised for 
400/3/50, Model KSG,100 ; capacity : round and 
square bars 2in., flat iron 10in. by jin., S4in. by lin., 
angles up to 4in. by 4in., Sin. by 0-425in., tee iron 
Sin., beams 6in., channels 6in.; length of blades 
12gin 

BESCO Size No. 12 Slip Roll, Type B, 804in. by 
34in., Hand or Power-Operated Geared Bending 
Roller, hand-operated friction drive for forward or 
reverse motion ; the top roller swings out to enable 
cylinders to be withdrawn ; capacity in mild steel 
12S.W.G. 

WESTON Mode! 400/100 Double-Sided Friction 
Screw Press, of welded steel plate construction, 
arranged motor drive for 400/3/50, pressure exerted 
approximately 120 tons, maximum stroke Ilin., 
diameter of screw with four starts 64in. Weight 
approximately 5 tons 8 cwt. 


Photographs of the above are available. 
Very favourable Hire Purchase terms can be obtained 


MACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices. 


F. J. EDWARDS LTD., 
359-361, EUSTON ROAD, 
LONDON, N.W.1 
Telephone ;: EUSton aeai- 3771. 


Anda 
LANSDOWNE HOUSE, ‘i, WATER STREET, 
BIRMINGHAM, 3. 


Telephone : Central 7606-8. E207 a 





THE ENGINEER 


AUCTIONEERS & VALUERS 


Established 1807 


FULLER, HORSEY 


SONS & CASSELL 
Specialists 


IN THE 


SALE & VALUATION 


OF 


WORKS and MANUFACTORIES 
ENGINEERING PLANT 
and MACHINERY 


10, LLOYD’S AVENUE, 
LONDON. E.C.3. 


Telephone ROYAL 4861 


' AUCTIONEERS & VALUERS 


HENRY BUTCHER 


Auctioneers, Valuers 
and Surveyors 


Specialising 


in the 


| “SALE & VALUATION 


| ENGINEERING & ALLIED 
WORKS 


| PLANT & MACHINERY 





| 73, Chancery Lane, London, 


WA.2. 


HOLBORN 8411 (8 lines) 


121 
Al CTIONEERS & VALUERS 


ESTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


conduct 


AUCTION SALES 
and 
VALUATIONS 
OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 
FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Telegrams 
Sites, London 





Telephone : 
Monarch 3422 (8 lines) 








RICHARDS AND 
PARTNERS 


Auctioneers, Surveyors 
and Valuers 





E 


By Order of the 


Minister of Supply 


GOVERNMENT SURPLUS STORES 


SALES BY 


R 


AUCTION 


joi eee. 1958 Main Location Auctioneers 
Specialists December 2 Miscellaneous stores, Command Ordnance ROBERT MCTEAR & 
including hand tools, Depot, Forthside, Stirling, CO. LTD. (Dept. L), 
in the textiles, furniture, (Sale at Royal Exchange Royal Exchange Sale 
kitchenware, hard- Sale Rooms, Glasgow.) Rooms, Glasgow, C.1. 
V \ L, [ 5 ATT N & S \LE ware, etc (Tel. : City 6263.) 
- > “i = December 2-3 Machine tools and M.OS. Storage Depot, J. H. NORRIS & SON, 
of miscellaneous stores, Byley, Middlewich, Ches- (Dept. L), 9, Albert 


INDUSTRIAL PROPERTY 
PLANT and MACHINERY 


3, Arundel Street, London, 
w.l.2. 


TEMple Bar 7471 


KNIGHT, FRANK 
& RUTLEY 


SALE & VALUATION 
OF 
FACTORIES 
PLANT anp MACHINERY 





20, Hanover Square, W.1. 
Telephone : MAYfair 3771 


(Factory Department : Ext. 17) 

















December 5 


December 9 


including textiles, 
binoculars, Nissen 
hut components, etc 


Miscellaneous stores. 


Miscellaneous stores, 


hire. (Sale at New Isling- 
ton Public Hall, Ancoats, 
Manchester.) 


Returned Stores Group, 


Square, Manchester, .2. 


(Tel. : Blackfriars 8373.) 


FENN,’ WRIGHT & CO. 


including 


and polishing machines, end 


December 15-19 Miscellaneous stores. 


6500 


Stratford-upon-Avon. 


APPLICATIONS 


Holborn, London, W.C.1 





Reed Hall, Colchester, (Dept. L), 146, High 
Essex. Street, Colchester, Essex. 

(Tel. : 3171.) 
M.O.S. Storage Depot, WALKER, WALTON & 
Ruddington, Notts. HANSON (Dept. L), 


Nine Ruston Hornsby 2-cylinder, 
350 4-ton decauville double bogie drop side trucks. 


hydraulic pump, Wellman 900-ton vertical hydraulic press, Ballard gas-fired 
stoving oven, textiles, clothing, canvas covers, webbing and web equipment, 
rubber thigh boots, stockings, M/C pantaloons, brushes, tool kits and bags, 
cross-cut saws, nuts and bolts, tyres, tubes and flaps, petrol and water cans, 
sparking plugs, jacks, charging sets, M.T. spares, 90 c.m. searchlights. 


M.O.S. Storage Depot, FULLER, HORSEY, 
Royal Arsenal, Woolwich, SONS & CASSELL 
S.E.18 (Dept. L), 10, Lioyd’s 


(Tel. : Royal 4861.) 
1959 
January 8 Miscellaneous stores. General Stores Sub HARRISON & HETH- 
Depot, Longtown, Near ERINGTON, LTD. 


Carlisle. 


SALES BY TENDER 
tons miscellaneous Bailey 
transoms, stringers, button and plain, etc 


Bliss knuckle-joint coining presses, models 666 and 667, drawing, heading and 

indenting presses 60-2500 tons, straightening press 200 tons, etc 

Mold (N. Wales) and Northampton. 

Tenders must be submitted by December 15 

(a) for catalogues for the auction sales should be made only to the auctioneers 
shown above (price of catalogues Is.— 

(b) for Tender Forms, stating which tender is required, should be made to the 
Ministry of Supply, ! Directorate of Disposals, First Avenue House, High 


Byard Lane, Bridiesmith 
Gate, Nottingham. 
(Tel. : 47271.) 
20 h.p. diesel decauville locomotives, 
Lathes, grinding, honing 
seam, longitudinal and spot welders, three-throw 


Avenue, London, E.C.3. 


L), Botchergate, 


(Tel. : 26292.) 


(Sale at County 
Hall, Carlisle.) 


(Dept. 
Carlisle. 


Bridging components including panels, 
Located at Long Marston, near 


Located at 


P.O. only) 





E183 











FOR SALE FOR SALE 
_ MILD STEEL 

ee NEW OVERHEAD CRANES 

o/d. i/d. Size No. of 60-ton Goliath, by Clyde, 40ft. span, 5-ton auxiliary ; 

lengths cab control, 400/3/50. 

11 jin. x 104in. 6ft. 2in. 67 40-ton Goliath, by Babcock and Wilcox, 40ft. span, 
10jin. =< = «Q§in. 3ft. Sin. 350 $-ton auxiliary ; cab control, 400/3/50. 
94in. x Sin. 2ft. 4in. 301 40-ton Adamson, standard cab control, 42ft. 3in. 
Sin x Sin. 9ft. Oin. 15 span, 400/3/50. 

thin 3hin. 2ft. 9in 166 40-ton Clyde, 42ft. 3in. span, with 20-ton aux., 
4jin 34in. 2ft. Yin. 79 unused. 

4in. x 2 thin. 2ft. 9in. $12 30-ton Adamson, 42ft. 3in. span, 5-ton aux. ; new 
3iin. * 2tin. 2ft. 104in. 762 in cases. : on, uh 
Enquiries.—BOX No. E9278, “ The Engineer.” G 20-ton Vaughan, 42ft. 3in. span, 6-ton aux., 17f. lift, 

20-ton King, 42ft. 3in. span, unused. 

NEW 200 TONS PRESS BRAKE for sale. | 10-ton Goliath, by Morris, 40ft. span, cab control, 
IMMEDIATE DELIVERY, subject to prior sale. 22ft. lift, 400/3/50. : : 
Maximum working length 13ft. Ilin. Between | Surplus Unused Ministry Cranes, mainly still packed. 
uprights I1ft. 8in. Maximum thickness plate Drawings on request. Inspection invited. Bargain 
handled 0:47in. Steel plate construction. Motor prices. 


An excellent machine, 
from F. J. Edwards 
N.W.1, or 

E9277 Gc 


drive. Weight about 254 tons. 
—Full details, illustration, 
Limited, 359, Euston Road, London, 
41, Water Street, Birmingham, 3. 


FRED WATKINS (ENGINEERING) 
LTD., COLEFORD, 
: Coleford zits. E132 a 








FOR SALE 


600 


Motor-driven 2 HIGH ROLLING MILL by Sir 
James Farmer Norton. New 1954. Rolls 30in. 
by 22in. diam., direct driven through roll gears and 
earbox by 275 h.p. d.c. motor running at 500/ 
750 r.p.m., roll speed 49/73ft. per minute., motor 
suitable for 440V d.c. with control gear, reversible 
type mill, run in and out roller tables, coiler and 
spare rolls. 


GEORGE COHEN, 


SONS AND CO. LTD. 
SUNBEAM ROAD, N.W.10 
Tel. : Elgar 7222/7. 
STANNINGLEY, NR. LEEDS. 
Tel. : Pudsey 2241. 
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Springs GREAT GUNS 
| should, be Cuoly to! : eS 





A Lewis Spring is lively, resilient, always ready to give as good as it gets 
for twenty-four hours a day. To make sure that you always have the right 
spring for the right job you should have our forty-page manual, chock-full of 
technical data and only 2/6d, post free. 
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SPRINGS. SPRING CLIPS 
PRESSWORK, WIRE FORMS 
VOLUTE SPRINGS 


SPRAY BOOTHS 


AIR COMPRESSOR ' 
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LEWIS SPRING CO., LIMITED—RESILIENT WORKS, REDDITCH HEAD OFFICE & WORKS - LONG ST - WALSALL - STAFFS - ENGLAND - TEL: S401 
"Phone: Redditch 720/PBX 
London Office: 122 High Holborn, W.C.1 "Phone Holborn 7479 & 7470 13 SOUTH MOLTON ST., LONDON, W.1. TEL: MAYFAIR 2313 - 61.63 DRURY ST., DUBLIN. TEL: DUBLIN 73188 9 





55a BRIDGE ST.. MANCHESTER. 3 TEL BLACKFRIARS 5670 70 GILMOUR ST., GLASGOW. C5. TEL: SOUTH 2383 
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Worth looking into... 


To find exactly what you want, when you want it, can be difficult 

especially when quality, price and delivery must all be right. But 
with Ingot Metals, it's easy Simply ‘phone Leopold Lazarus * ‘ical . 
Limited for all your requirements in Brass, Gunmetal, Manganese 
Bronze, Aluminium Bronze, Phosphor Bronze or Lead Bronze. Our 
scientifically controlled production technique ensures Ingot Metals 
exactly to specification—prices, the keenest anywhere—and deli- 
veries, better than ever. Try us for your next order. For consistent 


high quality at the right price. 


specify INGOT METALS by 


LEOPOLD LAZARUS 


LIMITED 











* Members of the British Bronze and Brass Ingot Manu- 
facturers’ Association On A.1.D. Approved Lists. 





WORKS: ST. STEPHENS STREET, ASTON, BIRMINGHAM, 6 TELEPHONE: ASTON CROSS 31/5 rs LONDON: City Wall House, 79-83 Chiswell St., Finsbury Square, E.C.A 
Tel: Metropolitan 8831 MANCHESTER: Chronicle Buildings, Corporation Street, 4 Tel: Blackfriars 3741 SWANSEA Powell Duffryn House, Adelaide Street Tel: Swansea $4035 

















Nov. 





28, 1958 


PAGE 


AFI Turbine-Generator 
Division 

Abbot Engineering Co., Ltd 

Acheson Colloids, Ltd 23 

Airscrew Co. & Jicwood, Ltd..124 

Allen. A. H., & Co. (Engineers) 


Ltd 80 
Allott Bros. & Leigh, Ltd 74 
Allspeeds, Ltd 85 


Alston Foundry Co., Ltd 58 
Aluminium Wire & Cable Co 


td 67 
Ames Crosta Mills & Co., Ltd. 23 
Anderton Springs, Ltd 79 
Arrol, Sir William, & Co., 

Ltd $7 


Audley Engineering Co., Ltd....114 

Austin, J., & Sons (Dewsbury), 
Ltd $5 

Automotive Products Co., Ltd. 24 


Babcock & Wilcox, Ltd 9 
Barr Thomson & Co., l : 63 
Begg, Cousland & Co., Ltd 92 
Bellman Hangars, Ltd SO 
Belmos Co., Ltd 105 
Birfield Industries. Ltd 30 
Birkett, T. M., Billington & 

Newton, Ltd 80 
Birmetals, Ltd 93 
Blakeborough, J., & Sons 

Ltd 8 
Boby, W., & Co., Ltd 61 
Boilerine, Ltd.. 27 
Bolton Gate Co., Ltd S 
Booth, J., & Bros 41 
Borg & Beck Co., Ltd 7 


Brettell Lane Foundry, Ltd 123 
Brett's Patent Lifter Co., Ltd.. 34 


British Ermeto Corp., Ltd 44 
British Rolling Mills, Lta 87 
British Rototherm Co., Ltd 97 
Broom & Wade, Ltd 110 
Brotherhood, P., Ltd 4? 
Brown, D., Corporation (Sales), 
Ltd 104 
Brown, R. (Espedair Foundries), 
Lid 


Brown & Tawse Tubes, Ltd. aan 
Brownlie & Murray, Ltd....... 74 


Bullows, A., & Sons, Lid “122 
Burgess Products Co., Ltd 38 


PAGE 
Bury Felt Manufacturing Co 


td 
Butcher, H., & Co 121 
Butterley Co., Ltd 86 


Callow, F. E. (Engineers), Ltd 6 


Clark, G., & Sons (Hull), Ltd... 96 
Clayton Engineering Co Hl 
Clyde Crane & Booth, Ltd 4} 
Clyde Crane & Engineering Co. 41 
Clyde Rubber Works, Ltd 53 

Clydeside Machine Tool Co., 
Ltd. : 16 

Cohen, G., Sons & Co., Ltd 
Cover tt 

Conveyor & Elevator Co 
(1936), Ltd 19 
Cory Brothers & Co., Ltd 20 
Craufurd Fabrications, Ltd 77 


Crofts (Engineers), Ltd. ..106-107 


Cross Manufacturing Co 
(1938), Ltd... 103 
Danks, E., & Co. ( Oldbury ) 
Ltd 111 
Delapena & Son, Ltd 103 
Delta Metal Co., Ltd 103 


Douglas, Lawson & Co., Ltd. 91 
Dowson & Mason, Ltd 34 


E.N.V. Engineering Co., Ltd... 50 
Eagle & Wrights (Gauges), Ltd. 95 
Eagre Construction Co., Ltd 90 
Eclipse Foundry & Engineering 
Co. (Dudley), Ltd 27 
Electrical Power Engineering 
Co. (B'ham), Ltd 94 


English Electric Co., Ltd 21 
Entwisle & Gass, Lid 45 
Etchells, D., & Son, Ltd 98 


Extrudex, Ltd. 95 


Fairman Precision Tools & 


Products, Ltd 97 
Farmer, L.. & Sons 121 
Fase Manufacturing Co., Ltd. 54 
Fearnehough, W., Ltd 19 
Ferguson Pailin, Ltd. . 82 

>> 


Ferodo, Ltd 22 
Findlay, A., & Co., Ltd 59 


THE 


PAGE 


Finucane, W., Ltd 4 
Firth Brown Tools, Ltd 32 
Flexello Castors & Wheels, Ltd. 63 
Flexo Plywood Industries, Ltd 
Cover i 
Foord, J.,: & Co 121 
Fuller, Horsey, Sons & Cassell! 2! 


General Electric Co., Ltd....10-11 
Goodwin, R., & Sons (Engi- 
neers), Ltd. 7 
Gevan Shafting & Engineering, 
i. 


Co 20 
Grafton Cranes. Ltd 94 
Grant and Livingston, Ltd 92 
Greening, N., & Sons, Ltd 74 


Greenwood’s Standard Gear 
Cutting Co., Ltd 103 


Hall oe (West Bromwich) 


Lt 49 
Hall, . & E., Lid 28 
Harvey, G. A., & Co. (London), 

Ltd. R F 13 
Harvey Ironworks, Ltd 79 
Head Wrightson & Co., Ltd 40 
Heatrae, Ltd 62 


Henderson, J. M., & Co., Ltd. 37 
Henley Foundries, Ltd. 54 
Highfield Gear & Engineering 


»., Ltd 6 
Holmes, W. C,. & Co., Ltd St 
Holroyd, J., & Co., Ltd 81 


Horne Engineering Co., Ltd 34 


Howden, J., & Co., Ltd 114 
Hunt Bros. (Oldbury), Ltd 95 
Ilford, Ltd. 102 


Imperial Chemical Industries, 
Ltd 72 


Ince Forge ( 0. 74 
Industrial Fan and Heater Co., 


Ad 123 
International Meehanite Metal 

Co, Late Cover ii 
[ronsides Lubricants, Ltd 74 
Isca Foundry Co., Ltd 27 


Kempe’s Engineers Year-Book.119 
Kenyon, W., & Sons, Ltd. 33 


ENGINEER 


PAGE 


Kestner Evaporator & Engin- 
eering Co., Ltd 7 


Knight, Frank & Rutley 121 
Lane,G.. & Sons, Ltd 3 
Lansing Bagnall, Ltd iv 
Lawrence Engineering Co., Ltd. 36 
Lazarus, L., Ltd 122 
Ledward & ‘Beckett, Ltd 67 
Lee, How! & Co., Ltd 92 
Leeds & Bradford Boiler Co., 
Ltd 43 
Lewis Spring Co., Ltd 122 
Leyland Motors, Ltd 66 
Linread, Ltd 7 
Lister, R. A., & Co., Ltd 63 
Londex, Ltd 67 
Low, A., & Sons, Ltd 26 
McAra, A 1S 
MacLellan, P. & W., Ltd 53 
McNeil, C., Ltd 20 
Madan, C. S., & Co., Ltd 53 
Main, A. & J., & Co., Ltd 44 
Marbaix, Gaston E., Ltd 27 
Markland Scowcroft, Ltd 88 
Marshall, J., & Co. (Mother 
well), Ltd 49 
Martin. Black & Co. (Wire 
Ropes), Ltd 14 
Mather & Platt, Ltd 94 
Mavor & Coulson, Ltd 89 
Measurement, Ltd. 48 
Mills, W., Ltd 42 
Mirrlees Watson Co., Ltd 62 
Mond Nickel Co., Ltd 64 
Morgan Refractories, Ltd 52 


Munro, R. W., Lid 92 


National Gas & Oil Engine 


Co., Ltd 70 
National Steel Foundry (1914), 

Ltd P 101 
Negretti & Zambra 115 
Niagara Screens (Great 

Britain), Ltd.... 80 
Norris Bros., Ltd. 43 


Palnut Co., Ltd 43 
Parsons, C. A., & Co., Ltd 12 


INDEX TO ADVERTISERS 


PAGE 


Paterson Engineering Co., Lid. 64 


Peglers, Ltd 91 
Philips Electrical, Ltd 109 
Phillips, J. W. & C. J., Ltd 74 
Pinchin, Johnson & Co 1s 


Pitman, Sir Isaac, & Sons, Ltd.119 
Positive Lock Washer Co., Ltd. 76 


Pratt Bros. (Stourbridge), Ltd. 79 
Pulverizing Machinery, Ltd 24 
Radiovisor Parent, Ltd 113 
Rayner, P., Ltd 4? 
Reavell & Co., Ltd 44 
Redex, Ltd 69 
Reed Crane & Hoist Co., Ltd. 84 
Remington Rand, Ltd 72 
Renold Chains, Ltd 31 
Research Engineers, Ltd 4 
Reyrolle, A., & Co., Ltd 56 
Richards & Partners 12! 
Rivlink Belts, Lta 43 
Roberts, J. W., Ltd 6 
Robertson & Ferguson, Ltd 5 
Robertson Thain, Ltd 46 
Robson, G., & Co. (Con 
veyors), Ltd 50 
Rocol, Ltd 73 
Rose, Downs & Thompson, 
Ltd 54 
S.M. Precision Spinning Co 
Ltd 112 
Sadi Engineering Co., Ltd 76 
St. Georges Engineers, Ltd 97 
Salter, G., & Co., Ltd Cover iv 
Schieldrop & Co., Ltd... 123 
Scheiss, A.G 29 
Scottish Machine Tool Cor- 
poration, Ltd 43 
Semtex, Ltd x 
Simmonds Aerocessories, Lid. 64 
Skerne Works, Lid 31 
Slick Brands, Ltd 94 
Smedley Bros., Ltd 79 
Solartron Electronic Group, 
td 65 
Spenborough Engineering Co., 
Ltd.. 84 


Standard Piston Ring & Engi- 
neering Co., Lid 20 
Stanweld Engineering Co., Ltd. 55 


PAGE 

Steel Company of Scotland 

Ltd 
Stee! Company of Wales, 

Ltd 5 
Steels Engineering Products 

Lid 39 
Stein, J. G.. & Co., Ltd 90 
Stothert & Pitt, Ltd 17 
Tangyes, Lid 2 
Taylor & Hubbard, Lid OM 
Teale, J. W., Ltd "9 
Technological Institute of Gt 

Britain 117 
Terry, H., & Sons ,Ltd 100 
Thompson, J. Group 108 
Thornton, B., Ltd 45 
Tonks, J., & Co., Ltd 74 
Trewhella Bros. Pty., Ltd ltt 
Tufnol, Ltd 18 
Turner Bros. Asbestos Co 

Lid 4 


United Dominions Trust, Ltd. 83 


Vaughan Bros. (Drop-Forg- 
10 


ings). Ltd 
Venus Pencil Co., Lid 100 
Vickers-Armstrongs, Ltd 60 
Vokes, Ltd 99 
Vulcan Boiler & General Insur 
ance Co., Lid 112 


Wallis & Co. (Millwall), Ltd 76 


Ward. T. W., Ltd 75-120 
Wellman Bibby Co., Ltd 97 
Wellman Smith Owen Engi- 
neering Corporation, Ltd 83 
Westinghouse Brake & Signal 
Co., Ltd 16 
Westwood, J.. & Co., Lid 100 
Wheatley & Whiteley 27 
Wheatley Kirk, Price and 
Co 121 
Whipp & Bourne, Ltd 25 
White, R., & Sons (Engineers), 
Lid 98 
Wiley, J., & Sons, Ltd 23 
Windley Bros., Ltd 16 
Yarrow & Co., Lid 113 















High Class GREY IRON CASTINGS 


"DEP : ‘vrai 


ead AND 





"WHITE IRON 
NON - FERROUS 


For all Engineering trades 

*® To B.S.S. or customer’s own 
specifications. 

*% Floor moulded up to 5 tons. 


*% Machined to your drawings 
# required. 





“The BRETTELL LANE FOUNDRY LIMITED. 
BRIERLEY HILL, STAFFORDSHIRE - 





Tel: BRIERLEY HILL 7254 









We Guarantee 


134 to 14 per cent 
CO, with Shell Smoke 


number 4 or less. 


Write for Catalogue quoting 


Reference A Il 


Schieldrop «co..10 


STOTFOLD, BEDS. Tel.414 (3 lines) OFFICES AT : 


BIRMINGHAM 
SWANSEA 


* LONDON + MANCHESTER 


- GLASGOW. -— 











action of 
alkalis 
Longer life reduces main- 


P.V.C. FANS 
tmpervious to the chemical 


strong acids, 
and moist gases 


tenance work. 





DUST COLLECTING 


UNITS. 
many types of dust but what- 
ever your 

“ Airflo 


Industry creates 


dust problem 
"* will solve it. 


Industrial Fan & Heater Co 


Gib" WORKS, BIRMINGHAM, I!. 








INDUSTRIAL 
SILENCING 
For drop stamps, High Pres- 
sure blowers, Air noises on 
dust and Fume Plants. Easy 
to install. 


Ltd 


Phone: ViCtoria 2277. 


and at LONDON, MANCHESTER, SWANSEA, NEWCASTLE UPON TYNE. 
A member of the SIMMS group. 





WET DUST SETTLER 
For a fine dust up to 30 
| 


microns. judge deposited to 
outer tank. “ Scumming"’ can 


be done from outside. 
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to select the right 
FAN 






The STANDARD AXIALS range 12 
the STANDARD CENTRIFUGAL range includes 


forward curve, backward curve and paddle blade 


AN AIRSCREW SPECIFICATION MEANS WHAT IT SAYS 


Airscrew can provide the right fan at the right time from their Standard 


range of Axial Flow and Centrifugal Fans. 


The Airscrew Technical Service is ready to assist in fan selection from the 
Standard ranges or by special design when required. 


Every Airscrew fan is guaranteed to give its rated duty. 


AIRSGREW====FAND 


THE AIRSCREW COMPANY & JICWOOD LTD-WEYBRIDGE-SURREY Tel: Weybridge 2242/7 
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SONS AND COMPANY LIMITED 
BRITAIN’S LARGEST PLANT & MACHINERY MERCHANTS 


MACHINE TOOLS, SHEET METAL MACHINERY, BOILERS, POWER PLANT, 


ELECTRICAL EQUIPMENT, HYDRAULIC PLANT, RUBBER AND PLASTICS 
MACHINERY, PROCESS PLANT, CONTRACTORS’ PLANT, MOBILE CRANES, 
LIFTING AND MECHANICAL HANDLING EQUIPMENT, CONTRACTORS’ TOOLS 


STANNINGLEY, NEAR LEEDS 


Tel: Pudsey 2241. Grams : Coborn, Leeds. 


WOOD LANE, LONDON, W.12 


Tel: Shepherd’s Bush 2070. Grams : Omniplant, Telex, London. 
SUNBEAM ROAD, LONDON, N.W.10 


Tel: Elgar 7222.7 


And at: Kingsbury (Nr. Tamworth) - Manchester - Glasgow - Swansea - Newcastle - Belfast - Sheffield - Southampton - Bath 
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PERFECTION 
1A) action 

















Singleness of purpose and years of experience lie behind any 
apparently effortless performance. 

And so it is with springs. 

It’s taken for granted that Salter Springs will keep on and on, 
doing their job with smooth precision—indefinitely. 

But it has taken nearly two centuries of skill and devotion to 
achieve so great a reputation for reliability that—ironically 
enough—the greatest compliment paid to Salter Springs is 
that you can forget them! 


FOR TOP PERFORMANCE—SPECIFY 





THE ALL ACTION SPRINGS 


GEO. SALTER & CO. LTD : WEST BROMWICH - ENGLAND 
Established 1760 











